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of Hazelet & Erdal, which has 
offices in Louisville, Chicago, 
Cincinnati, and Lansing. As 
immediate past chairman of 
the American Society of Civil 
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does not believe that it is the 
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group ‘“‘to ride the country as 
headsmen tracking down 
members who might be cited 
for violating the Code of Ethics. 


Continued on page 12 





ANOTHER ADVANCE FIRST! 


SILENCE IS THE SOUND OF QUALITY 


Again ADVANCE TRANSFORMER CO. brings the lighting industry another outstanding development in 
ballast design . . . an **AA”? sound-rated Two-lamp 40-watt Rapid Start Ballast. ADVANCE engineers 


developed this acoustically corrected ballast that absorbs the magnetic vibration of core and coil before 
it becomes sound. 


By controlling vibration, the noise level of the new ADVANCE sound-conditioned ballast is lower than 
any Two-lamp 40-watt Rapid Start Ballast available today. 


For silent fluorescent lighting in schools, libraries, hospitals and other critical areas where low noise 
levels are the primary consideration . . . demand ADVANCE ‘4A’ quiet-rated fluorescent lamp ballasts. 


“The Heart of the Lighting Industry” TAN VAN Wi 
a ee Ca 


2950 NO. WESTERN AVE. CHICAGO 18, ILL. U.S.A. 
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ALCO steel mains with high-carrying coal-tar- 
enameled inside surfaces help New York City dis- 
tribute over a billion gallons of water per day. 


Kansas City, Missouri, will be depending on this 
ALCO electric-welded steel pipe far into the twenty- 
first century. 


STEEL PIPE THAT WILL OUTLIVE A MAN 


One hundred years is a long time. Yet that is the 
estimated minimum life of ALCO electric-welded 
steel pipe in water-supply installations. Because of 
the strength of steel and the protection of coal-tar 
enamel, steel pipe lasts longer and maintains its 
high carrying capacity. 

Municipal engineers know from experience that 
ALCO electric-welded steel pipe is built to absorb 
vibration, impact and overloading and provide 
trouble-free, efficient service for many decades. Its 
smooth, coal-tar-enameled inside surface assures 
maximum rate of flow. 


ALCO PRODUCTS, INC., New York 


Locomotives - Diesel Engines - Nuclear Reactors - Heat Exchangers - 


Sales Offices in Principal Cities 


Springs - Forgings - Weldments - Oil Field Equipment 


Not only is first cost low, but installation of ALCO 
steel pipe is fast and economical. Sections up to 
40 ft in length are light weight and require fewer 
field joints. Breakage during shipment or installa- 
tion is virtually impossible. 

Sizes of ALCO electric-welded steel pipe range 
from 20 to 120 inches in diameter and from 14 inch 
wall up. For your next piping system, specify the 
pipe with the longer life. For more information, 
contact your nearest ALCO sales office or write for 
brochure to: ALCO Products, Inc., Dept. 141, 
Schenectady 5, N. Y. 





Makers of: Steel Pipe 
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Architecturally, a “gem” . . . throughout, a model of modern 
office efficiency, beauty and comfort. That’s the word on the new 
Atlantic City Electric Co. Accounting and Data Processing Center, 
Pleasantville, N. J. On the air conditioning system, the word is 
Acme, and according to H. C. Moore, Jr., of John H. Moore & Son, 
Mechanical Contractors, it’s a very good word indeed. “The owners 
wanted a system, at a budget price, that would function quietly, 
efficiently, dependably . . . one that would be easy and economical 
to operate and maintain. Acme was selected and . . . thanks to the 
high quality and unsurpassed performance of Acme equipment... 
results have been excellent, the owners are completely satisfied.” 


Owners, architects, engineers and contractors, in growing numbers 
everywhere, are reporting complete satisfaction with Acme. May 
we number you among them? 


INDUSTRIES, INC. 


JACKSON, MICHIGAN e GREENVILLE, ALABAMA 


MANUFACTURERS OF QUALITY AIR CONDITIONING 
AND REFRIGERATION EQUIPMENT SINCE 1919 


Acme Packaged Chillers & Air Cooled Condensers 


ARCHITECTS: 
Frank Grad and Sons, Newark 


CONSULTING ENGINEERS: 
Sears and Kopf, New York City 


MECHANICAL CONTRACTORS: 


John H. Moore and Son, 
Atlantic City 
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The d-c breaker 


you can buy today 
that won't be 
obsolete tomorrow 


Actually this new-design model FB cir- 
cuit breaker from I-T-E is somewhat of a 
phenomenon in its field. Of all breakers 
available for direct current, this is the 
only one that really makes use of today’s 
modern materials and up-to-date knowl- 
edge of circuit breaker design. You 
might say it’s the only modern d-c circuit 
breaker on the market today. 


HIGH SPEED 


In today’s high-capacity d-c circuits, you 
need a high-speed breaker. Otherwise 
you risk thermal or mechanical damage 
to equipment—such troubles as commu- 
tator flashover in rotating equipment or 
arc-back damage to your rectifiers. 
Many circuits today still have semi-high- 
speed breakers that don’t give adequate 
protection. At the time they were in- 
stalled they may have been the best 
available. Or else high-speed breakers 
were too expensive. That isn’t true with 
the FB. Without paying a premium 
price, you get high-speed operation. 
Current limiting action occurs within 6 
milliseconds. And the breaker may be 
safely applied to 1000 volt d-c circuits 
having a rate of rise of 15 million am- 
peres per second. So the FB breaker can 
be used with confidence in practically 
all d-c circuits. 


COMPACT SIZE 
AND LIGHT WEIGHT 


Probably the most obvious difference 
between the new FB breaker and some 
of the old-design models still being sold 
is the greater compactness. This is one of 
the direct results of modern materials 
and technology. I-T-E engineers have 
given you actually superior circuit pro- 
tection in less space. And the use of 
modern materials has shaved off many 
pounds of weight. Because of this they 
are now available in general-purpose 
enclosures. In addition, such new-design 
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details as tilting arc chutes, elimination 
of flexible connectors, and exclusive 
drawout construction make this the 
easiest-to-maintain d-c circuit breaker 
you ever saw. 


AVAILABLE IN 1 OR 2 POLES 


If you are operating a_ single-wire 
grounded system, a single-pole circuit 
breaker arrangement will suffice. But 
suppose you are operating a 2-wire, un- 
grounded system. Then a 2-pole circuit 
breaker is desirable. And only the I-T-E 
model FB offers it. This is real 2-pole 
construction, with both poles fully inte- 
grated mechanically and electrically for 
simultaneous opening and closing under 
all conditions. 
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Drawout type 2-pole breaker in 6000 
amp rating, electrically operated. 


Stationary type single-pole FB 
breaker in 1200 amp rating with 
manual stored energy closing. 


REALLY FUNCTIONAL 
MECHANICAL ADVANCES 


Who but I-T-E would be first to give you 
an advance such as manual stored 
energy closing in a d-c circuit breaker? 
No slow burning of contacts with the 
FB. It closes in roughly 1/12 to 1/6 sec- 
ond for greater safety and longer con- 
tact life. You have your choice of either 
manual or electrical closing. The motor- 
operated closing mechanism draws only 
5 amperes—a great advantage over the 
usual 50 amperes required by solenoids. 
Precision construction typical of I-T-E 
equipment, coupled with drawout de- 
sign, permits complete interchangeabil- 
ity of breakers and parts in breakers of 
equal rating. 


REPLACE NOW 


There’s questionable economy in trying 
to stretch out the life of old equipment 
that cam mean costly downtime and in- 
adequate protection. The wiser move is 
to replace now with new-design model 
FB breakers that are far ahead of the 
field. Models in capacities from 1200 
through 12,000 amperes continuous and 
1000 volts d-c. Write for the new detailed 
and illustrated Bulletin 4601-1A. I-T-E 
Circuit Breaker Company, Dept. SW, 
1900 Hamilton St., Philadelphia 30, Pa. 


(f}) I-T-E CIRCUIT BREAKER COMPANY 
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HYDRAULICS, INC. 





SERIES K 


adapted to 
the demands 
of a wide range of jobs 


%-50 GPM e PRESSURES TO 150 PSI e SPEEDS TO 1740 RPM 


Typical of the great adaptability of the compact Roper Series K rotary 
pump is its service as a coolant pump in supplying soluble and cutting 
oils to this automatic screw machine. The requirement for instant priming 
in this machine requires a positive displacement pump. The rugged Series 
K meets the specifications of many original equipment manufacturers who 
require dependable, quiet, efficient transfer of clean liquids in hydraulic 
service, fuel supply duty for large oil burners, or diesel fuel oil transfer. 
Special fittings for transfer of corrosive liquids and special mountings to 
meet installation requirements can be supplied. Series K models can be 
direct connected, chain-, belt-, or gear-driven. Precision construction and 
thorough individual pre-testing insure its durability of performance. Specify 
Roper for rugged dependability. 


Features behind Series K versatility 


@ Simplified design... only two moving parts @ Smooth flow... quiet 
operation @ Interchangeable mounting brackets .. . easy to install @ Precision- 
built... requires little operating power @ Self-priming ... high suction lift... 
correct hydraulic principle @ Built-in relief valve... adjustable or pre-set. 


For information about your specific pump needs, 
contact your nearest Roper dealer 


Send for “How to Solve Pumping Problems” booklet 


Dependable pumps 
since 1857 
COMMERCE, GEORGIA 








Architects: 
Maran, Morris & Allan, Toronto, Ont., Canada 
Associated with 


Faulkner, Kingsbury & Stenhouse, Washington, 
pC: 

Consulting Engineer: 
Charles S. Leopold, Inc., Philadelphia, Pa. 


HOW TO 
SAVE 
COOLING 
DOLLARS 
WITH 


SUNPOWER 


Consulting Engineer, Charles S. Leopold, con- 
firmed his reputation for imaginative engineer- 
ing when he put the sun to work in the air 
conditioning system of the Canadian Joint 
Staff Building, Washington, D. C. As a result, 
the occupants enjoy year-round comfort. 


The Powers SOLARTOL, an electronic-pneu- 
matic system designed to measure solar inten- 
sity and regulate air conditioning systems ac- 
cordingly, is used to accomplish this. 
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. Titus Fenn, chief designer, and Charles S. Leopold. 


§ 18 PSI MIN. AIR SUPPLY AVERAGING RELAY 


Solartrol control circuit for each building exposure. 


HOW IT WORKS-—Four pairs of photo-electric 
cells are mounted on the roof, each pair meas- 
uring the solar radiation falling on one side of 
the building which is oriented 45° from the 
true north-south. They are connected to sub- 
master thermostats that control conditioned 
air temperature for each exterior zone in the 
building. One cell of each pair is set to operate 
at 25% Solar Gain and the other at 75%. 


With no sunlight, an outdoor-air master-ther- 
mostat regulates the conditioned air tempera- 
ture. As outside temperature rises from 78° to 
95°, the zone air supply controls reset through 
a range of 68° to 63°. 


With 50% Solar Intensity, the thermostat con- 
trols for that particular building zone are ad- 


justed to operate at a 5° lower temperature 
range — 63° to 58° — to compensate for the 
additional heat of the sun. 


With 100% Solar Intensity, the zone air sup- 
ply controls are adjusted to operate at a still 
lower temperature range — 59° to 54°. 


By varying the temperature of the air in the 
zone duct according to solar intensity as well 
as outdoor temperature, the final room controls 
operate more accurately. Equally important is 
a definite economy of refrigeration. 


Powers controls systems and “Imaginative En- 
gineering” — are establishing new highs in 
comfort conditioning. Case histories are avail- 
able — ask for them. 


THE POWERS REGULATOR COMPANY 


DEPT. 1260 -—SKOKIE 53, ILLINOIS | Offices in Principal Cities in U.S.A. and Canada 
MANUFACTURERS OF THERMOSTATIC CONTROLS SINCE 1891 
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ORIGINAL HIGH STRENGTH BOLT 
(a four-piece assembly) 


Requires two washers, two wrenches or 
impactor sockets of different size. Offers 
fewest opportunities for ‘two- for-three”’ 
substitution in bearing-type’™’ connections, 
due to long length of thread. 

Regular semi-finished head requires a 
washer to provide adequate head bearing 
area. No bole length code number on 
head. Two-man bolt-up crew required. 











NEW “STRUCTURAL” BOLT 
(a three-piece assembly) 


Single washer under head or under nut— 
whichever is to be torqued. Short thread is 
excluded from shear plane of members for 
“bearing-type’’ connections, except where 
thin outside parts are adjacent to nut. 


Head clearance, stick-through, and 
minimum thickness of outside members 
vary depending on location of washer. 


Larger heavy hex head does not require 
washer, unless head is to be torqued. 
Same wrench used for head and nut. 
Lamson “Structural” Bolts carry bolt 
length code number on head. Two-man 
crew required. 








HIGH STRENGTH BEARING BOLT 
(a three-piece assembly) 


Only one washer required. Bole drives 
easily, since knurls are ball-shaped, set in 
spiral pattern. In most grips, bolt can be 
“pulled” into place by impacting nut. 
Tolerates as much misalignment as 
smooth-shank, loose-fic types of bolts. 


Closely controlled unthreaded body 
length reduces to a minimum the possi- 
bility of thread being in shear plane of 
connection. Greatest opportunity for 
“ewo-for-three” substitution. 


Rivet-type head has about 35% more 
bearing area than new “‘structural’’ bole 
head. Head clearance is constant, and 
overall bolt length is always 1g” shorter 
than “structural” bole length. Lamson 
High Strength Bearing Bolts carry bole 
length code number on head, Can be 
assembled by one man. 
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New structural bolting specs 
approve increased allowables, 
recognize three types of structural bolts 


New specifications by the Research Council on Riveted and Bolted 
Structural Joints, and endorsed by the AISC, now approve: 


A. Three types of structural (ASTM A325) bolts. 
1. Regular semi-finished hex head bolt (original high strength bolt). 
2. Heavy semi-finished hex head “‘structural’”’ bolt (mew structural 
bolt with modified heavy hex head and short thread). 
3. Interference body bolt (Lamson High Strength Bearing Bolt). 


. Two types of nuts. 
1. Present heavy semi-finished hex nut. 
2. Finished hex nut (Grade 2H-ASTM A194 finished nut). 


. Round hardened washers. 
1. Round hardened washers are now 14,” smaller O.D. 


. Two tensile ‘shear allowables. 
1. A new tensile /shear ratio of 1.0:1.1 for Bearing-Type connections. 
2. The present rivet allowable of 1.0:0.75 applies to Friction-Type 
connections, and to Bearing-Type connections where bolt threads 
are in the shear plane of the connected members. 


NEW TENSILE, SHEAR RATIO MEANS MAJOR COST REDUCTION 


The new 1.0:1.1 ratio permits use of fewer bolts in bearing-type con- 
nections. As a rough example, two ASTM A325 structural bolts can 
now be used instead of three rivets, provided threads are excluded 
from shear planes. Major cost reductions are possible as a result of 
fewer holes, bolts, nuts, and washers —reduced layout and bolt-up 
time. Rivet allowables still hold for friction-type connections. 


WHICH BOLT IS BEST? 


Right now you have a choice of three types of bolts. (All are made by 
Lamson). The original high strength bolt may be “phased out” in the 
future—so your choice is really between the new ‘structural’ bole 
and “interference-body”™ bolts, such as the Lamson High Strength 
Bearing Bolt. 

Certainly the new ‘structural’ bole improves upon the original 
high strength bole. But the High Strength Bearing Bolt is an engineer- 
ing breakthrough—not just a refinement—and as such, provides major 
advantages over other types of bolts. 

Use of the Lamson tligh Strength Bearing Bolt results in stronger 
structures at no increase in cost. 


BEARING BOLTS LET YOU TAKE FULL ADVANTAGE OF THE “TWO- 
FOR-THREE” SUBSTITUTION 


The revised specification requires shear connections to be friction- 
type when: 

1. Subjected to stress reversal, severe stress fluctuation, impact or 

vibration. 

2. Slippage would be undesirable. 

The High Strength Bearing Bolt fills the hole in initial bearing for 
maximum resistance to slip. Thus, connections that would be “'friction- 
type’’ under No. 2 above, for smooth-shank bolts in loose-fit holes, 
are ‘bearing-type’ when Bearing Bolts are used. 

Therefore, using Bearing Bolts, the 'two-bolt-for-three-rivet™ substi- 
tution can be made in many more connections than with other types 
of bolts. 


BEARING BOLTS EXCEL IN FRICTION-TYPE CONNECTIONS 


More than anything else, the specially designed knurled body is re- 
sponsible for the Bearing Bolt’s outstanding performance in friction- 
type connections in critical structures—including railroad bridges, 
mill buildings, ore buckets, process machinery, cranes, towers and 
radar antennas. 

The Bearing Bolt's combination of body-bound fit and high clamp- 
ing strength reduce to a minimum any possibility of movement 
between the connected members. 


BEARING BOLTS EXCEL IN BEARING-TYPE CONNECTIONS 


Why use High Strength Bearing Bolts in a ‘pure’ bearing-type con- 
nection—where loads are static and not subject to stress reversal, im- 
pact or vibration? Even though the big advantage of the body-bound 
fit may not come into play, many engineers have said in so many words 
that Bearing Bolts give them extra peace of mind. Facts behind 
their thinking: 


DECEMBER 1960 





COMPARISON TABLE 
a 





























1960 
Heavy Semi-Finished 


1952 
High Strength High Strength 
Bolt “Structural’’ Bolt Bearing Bolt 





ASTM designation | A325 A325 A325 

Comparative shear 

strength (34” dia. 100% 100% 113% 
bolt)* 





“Min. tensile strength 
__ requirements 








90,000 to 
120,900 psi 


friction based on 
high clamping force 


90,000 to 
120,000 psi 


friction based on 
high clamping force 


90,000 to 
120,000 psi 
shear and bearing, 
plus friction 
clamping 





Source of strength 





Fatigue: 
Static good good good 
Dynamic good good good 
Resistance to 
_slippage = = 
Resistance to 
vibration 





excellent 





good good excellent 





t shop and field 
,__ Best apptication connections 
_Type of connections ail all all 
buildings, bridges, 
towers, machinery, 
materials handling 
equipment 


field connections field connections 








ite buildings, bridges, buildings, bridges, 
Specific uses towers towers 





Men required to 

install (minimum 
a Manpower 
Time required to 

train men 


two two one 





"readily available readily available readily available 





one-half day one-half day one-half day 


; insert, drive or 
pull, apply 


| insert, hold head, | insert, holdhead | 
apply measured or nut, apply 
___ torque measured torque measured torque 
hand wrench, hand wrench, impact wrench 
___impacter impacter mau 
two-heat treated | —_one-heat treated one-heat treated 
less than rivets less than rivets less than rivets 
yes, for static direct yes, for static direct 
loads only ___ loads only 
easily removed & easily removed & 
reused 


Method of 
installation 


—+ 
Equipment required 





Washers required | 
Installation cost 


7 Shop painting 
__ permissible 





yes 








1 
Maintenance easily removed & 














“Actual test results available on request 











Bearing Bolts have 10° -15°% greater shear values, approximately 
10°; larger body bearing area. Close control of grip length on the 
unthreaded portion of the body assures excluding the thread from all 
shear planes in the connection, except for extremely thin outside 
parts adjacent to the nut. 

While this advantage also holds true for the new “structural” bolt, 
the use of Bearing Bolts permits assembly of substantially thinner 
members free from this limitation. 

For stronger structures—and extra peace of mind—specify High 
Strength Bearing Bolts. 


PRICE AND DELIVERY INFORMATION ON ALL THREE TYPES OF 
STRUCTURAL BOLTS 


U.S.S. Supply Division of United States Steel Corporation, exclusive 
stocking distributors of Lamson Structural Bolts, maintains 19 
strategically located Service Centers throughout the country. Call the 
One nearest you for price and delivery information. 


SAMPLE BOLTS, ENGINEERING DATA 


Write Lamson & Sessions for (1) sample structural bolts; (2) up-to-date 

grip vs. bole length chart; (3) a copy of the revised specifications for 
structural joints using ASTM A325 bolts; (4) any 
other application information required. 


LAMSON & SESSIONS 


5000 TIEDEMAN ROAD - CLEVELAND 39, On'10 


Plants in Cleveland and Kent. Ohio + Chicago and Birmingham 
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Craig P. Hazelet 

— Starts on front cover 
“Most civil engineers, and I am sure this holds 
true for engineers in all branches of the profes- 
sion, sincerely want to conform to the Code of 
Ethics. When they do not conform, it frequently 
is due to the fact that in certain areas the intent 
of the Code has not been clearly spelled out. With 
respect to enforcement of the Code, I certainly do 
not favor a soft policy toward clear-cut violations. 
I do, however, favor dealing with professional 
people in a professional manner.” 

Hazelet agrees that the most frequent violations 
reported in the past were those concerned with out- 
right competitive bidding. However, it appears 
that violations of this character are gradually 
disappearing. “I prefer to think that, instead of 
indicating a temporary lull, this is due to the 
very effective educational campaign ASCE has 
carried on with federal, state, and municipal 
agencies as well as within its own membership. 
Engineers are gradually becoming more conscious 
of what is expected of them and I might add that 
word has gotten around that ASCE makes every 
effort to act promptly on competitive bidding 
complaints. We are, however, still concerned with 
those cases which are not outright violations but 
lie within a difficult to define gray area. It is hoped 
that the new Rules of Practice will clear up any 
ambiguities, and that, these marginal cases will 


gradually disappear. In sum, vigorous and prompt 
action, coupled with a continuing educational cam- 
paign, is indicated.” 


Advertising 


Recently ASCE, through its Committee on Profes- 
sional Conduct, has taken a renewed interest in the 
question of the ethics of advertising. It has been 
proposed that the rules in regard to consulting en- 
gineers be clarified. Hazelet thinks this definite- 
ly should be done. 

“The question of whether or not consulting engi- 
neers should be permitted to advertise may be dif- 
ficult to resolve. The present code of ethics de- 
finitely prohibits statements of self-laudatory char- 
acter. It also precludes advertising in any other 
manner derogatory to the dignity of the profes- 
sion. Opinions within the membership vary from 
those who would bar any type of advertising, in- 
cluding professional cards in engineering magazines 
and technical periodicals, to those who would let 
down the bars completely. I am unable to accept 
either of these extreme views. It seems to me we 
should be able to adopt some standards which 
would clearly indicate what is within the limits 
of good taste and in conformity with the Code, 
as contrasted to the crass commercial type of ad.” 


It is quite universally conceded that the engi- 
neering profession has never been accorded the 
same respect or recognition by the public generally 
as have the professions of medicine and law. This 
in some measure may be due to the fact that in the 
practice of medicine and law the contact is of a 
more intimate and personal nature. In the engineer- 
ing profession, our client is the impersonal pub- 
lic. The public has a great stake in all major 
engineering undertakings and has a right to be fully 
informed with respect to those who are directing 
the work on its behalf. The engineering profession 
on the other hand deserves greater recognition than 
it has had in the past. Therefore, it does not seem 
unreasonable or unprofessional to explore the pos- 
sibility of achieving better understanding through 
public relations. The approach might include the 
advertising media — tailored, of course, to the 
special requirements and ideals of the engineering 
profession. 

“Any action looking toward a re-examination or 
liberalizing of the restriction on advertising should, 
if possible, carry with it the full cooperation of 
all professional groups. This would be one more 
step toward unity.” 


The Lure of Alaska 


Born in Nebraska, the son of a teacher, Hazelet 
grew up on the frontiers of Alaska. His father went 
to Alaska during the Gold Rush of 1898, having 
obtained financial backing to develop placer min- 
ing in the interior. The family moved to Valdes 
in 1903. At this time, the senior Hazelet also was 
busy starting the first standard gauge railroad in 
Alaska territory. 

Hazelet’s first job, at the age of 10, was selling 
newspapers. It was much more glamorous in Alas- 
ka than in the States, for in those days boats 
brought papers from the outside only every two or 
three weeks and the Alaskans were eager for news. 
Soon Hazelet graduated from news peddling to 
driving a horse-drawn wagon for a grocery store. 

Although the Hazelet family spent enough win- 
ters in Alaska to earn the title of sourdough, many 
winters were spent in Seattle and San Francisco. 
But growing up on the frontier is considered an 
advantage by Hazelet. “I was doubly fortunate in 
having Charles Bunnel, later the first president 
of the University of Alaska, as the teacher in our 
small school district.” Later, Hazelet chose the 
University of Washington for civil engineering. 

While he was in college, Hazelet worked sum- 
mers as location surveyor for the Copper River 
& Northwestern Railway in Alaska. “We lived on a 
railroad siding in box cars and tents. I can remem- 
ber hitting the canoes at 7 a.m., paddling 10 miles 
upstream and then, after a rugged day, racing 
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ACTUAL TESTS’ PROVE 


Allen-Bradley Standard Duty 


Push Buttons can be installed 
in about half the time! 





BULLETIN 800 
STANDARD DUTY 
PUSH BUTTONS 


In accurately timed tests, Allen-Bradley 
standard duty push buttons required 
about half the installation time—on the 
average—than each of four other popular 
makes. This saving in installation time 
means “‘dollars’’ saved on the job. 


How come only famous A-B standard 
duty push buttons possess this time and moneysaving advantage? 


The answer lies in the molded, wrap-around cover — which also contains 
the contacts. When the cover is removed, the wiring terminals are out in 
the open—ready for wiring—and you have plenty of working space. The 
two cover screws are captive—they cannot fall out and get lost. And 
with the contacts in the cover, they are protected against accidental 
damage and careless wiring. Naturally, these push buttons have double 
break, silver contacts that never need service attention. There are two 
concentric knockouts on each end of the base, which are removed from A-B STANDARD DUTY PUSH BUTTONS 


the outside—the heavy, pressed steel base will not bend out of shape. Made as a one-, two-, or three-unit station—with 
; ; . : pilot light available. Readily changed for hori- 
Your local A-B distributor has these Bulletin 800 push buttons in — or vertical mounting. Convertible two- or 
° ’ . . r -wa 
stock. Call him today —you’ll save time and money on your next job. without pilot light. “apie ci neal abil 





*Using recognized standard duty push buttons, installations were made by an experienced electrician 
under identical conditions. He was not connected with Allen-Bradley Company in any manner. 
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Member of NEMA CONTROL 
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ALUMINUM 
GRATING 
a» WITH 
"LOCKED-IN" 
CROSS BARS! 


( 


SUPER ALUMINUM GRATING 


Extra Strong! Exclusive swaging and forming proc- 
ess prevents cross bars from turning, twisting, com- 
ing loose or falling out ... provides greater strength 
and rigidity than gratings using obsolete methods 
of joining bars. Non-rusting and corrosion-resistant 
. .. ideal where chemical conditions prevail. 


Lighter Weight! High strength to weight ratio. Mini- 
mum deflection ... easier to install. 

Better Looking! Can be used for decorative purposes, 
sun shades, grilles, etc. Can be anodized in sunfast 
colors to blend with surroundings. 

Available with serrated or plain bars—in all sizes 
to meet practically every requirement. 


ANSNN\ Write for Bulletin CIAR 
Wy Dept. L-7, a. Seventh Ave., Gary, Indiana 


CORPORATION 
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back to camp at 5 p.m. My brother, who was 
studying mining engineering, worked suminers 
in the interior at a placer mine.” 

After receiving his bachelor of science degree 
in civil engineering, Hazelet went to work for the 
Kennecott Copper Corporation’s Bonanza mine 
(the richest copper vein in the world) in the Alas- 
kan interior. Although the temperature got as low 
as 69 degrees below zero, the job had advantages. 
Hazelet recalls that he was paid $125 a month with 
room and board. At that time, beginners in civil 
engineering were getting between $60 and $90 
a month in the States. 

“I did a little of everything — setting lines 
and grades for foundations in the field and draft- 
ing in the office,” After two years on this project, 
young Hazelet transferred to LaTouche Island on 
another Kennecott project. “My primary impression 
of this spot was that it rained constantly. We lived 
in slickers.” 


Advanced Training 


Even in those days, Hazelet did not consider four 
years’ study sufficiently magical to turn a man 
into a civil engineer. At LaTouche Island he worked 
with graduates of Yale, MIT, the University of 
Colorado, Houghton School of Mines, and other 
top engineering schools. They convinced him that, 
since his degree was from a western school, he 
should do graduate work in the East. So he en- 
rolled in hydraulics and structural courses at MIT. 
About one year later, World War I started, and 
despite poor s sight in one eye (“I was born wear- 
ing glasses”) he finally was able to enlist in the 
Corps of Engineers. Just as the division was 
mobilized to leave for Russia, the war ended. 

Instead of continuing his studies, he returned 
to Boston and got a job at Fay, Spoftord & ‘Thorn-. 
dike as a structural designer. After he had Bajp 
there for several months, the young engineer 
had an opportunity to go North again — at the 
irresistable salary of $300 a month as a designer 
and field engineer on mill construction for a Ca- 
nadian mining company near Sudbury, Ontario. 

When this job was completed, Haze let went to 
Detroit where he worked briefly for Ford Motor 
Company on the design of a power station for their 
River Rouge plant. “Life was too regimented, so 
I resigned and went to work for Smith, Hinchman 
& Grylls, architect-engineers, as a designer of in- 
dustrial and office buildings.” Soon work slowed 
down and many of the younger employees had to 
look elsewhere for work. Three weeks after losing 
his job, Hazelet married. This gave him added in- 
centive to find a good job quickly. 

An offer came along that surprised him — he was 
asked to teach civil engineering at the University 
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3-WAY CAPABILITY of the RSR 
Clarifier to make high-volatile 
sludge, low-volatile sludge and 
clarified effluent separation is 
illustrated in the cutaway 
drawing. 


VISUAL 

EVIDENCE 

of sludge flow 

as it enters the col- 

lecting launder. Note 

in particular the flexibil- 

ity provided for varying 

sludge flow from each indi- 
vidual uptake pipe. 
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NOW... Rapid, 
continuous sludge removal 


with the new DORR RSR CLARIFIER 


For rapid removal of fresh sludge on 
a continuous basis, the Dorr® RSR 
Clarifier affords visual evidence of 
quality and quantity of sludge 
removed from secondary clarifiers. 
This is accomplished by removal of 
sludge from the entire floor area by 
rotating uptake pipes. Simple adjust- 
ment provides for controlled rate of 
sludge removal from each individual 
pipe. 

In operation, a combination of 
rake and deflector blades channel the 
fresh sludge to an area under the 


withdrawal pipes where the sludge 
is lifted by hydraulic head to the col- 
lecting launder. Sludge flows from 
the launder to a sump for recycling or 
wasting following conventional prac- 
tice. The sweeping action of the rake 
blades also provides for removal of 
grit and other inorganic material 
without dewatering the tank. 

For information on the RSR Clari- 
fier and on the complete line of Dorr- 
Oliver equipment and methods for 
sewage treatment, write Dorr-Oliver 
Incorporated, Stamford, Conn. 


DORR-OLIVER. 


WORLD-WIDE RESEARCH * ENGINEERING * EQUIPMENT 





PERFORMANCE 


The Hackensack Water Company, Hacken- 
sack, New Jersey, like many users of IDEAL 
equipment, again selects IDEAL equipment 
on the basis of proven performance. 


A new 2000 HP, 720 RPM 
synchronous motor with 
control shown at left, du- 
licates an Ideal unit that 
as been in operation 
since 1954. 

There are good reasons 
why progressive commer- 
cial and municipal water 
suppliers—and others who 
require the utmost in per- 
formance and dependabil- 
= — repeatedly choose 
Ideal equipment. 


For complete details write for bulletin 501 


IDEKLELECTRIC 
& MANUFACTURING CO. 


356 East First St. Mansfield, Ohio 


SINCE 1903, AMERICA’S FINEST MOTORS, GENERATORS, 
MOTOR-GENERATOR SETS, SWITCHGEAR AND CONTROLS 
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of Illinois. Since this presented an opportunity 
for further graduate study, he happily accepted the 
job. While teaching, he worked summers as a 
draftsman for Holobird & Root, Chicago archi- 
tects. At the next drafting table sat a Norwegian 
engineer, Ingolf Erdal. 

In 1922 Hazelet left the University to accept a 
position with the Scherzer Rolling Lift Bridge Com- 
pany, of which he later became president and chief 
engineer. The firm had been formed in 1897 to 
specialize in fixed and movable bridges. 

Into Private Practice 

After going with the bridge company, his first 
task was to reorganize the engineering department. 
He remembered Erdal and traced him to the 
Chicago, Burlington & Quincy Railroad where he 
was checking shop drawings. The two began an 
association which lasted until 1950, when Erdal 
retired and was succeeded by A. L. R. Sanders, an 
associate of the firm for many years. 

“We barely coasted through the depression. I 
was never happy working under a corporate set-up 
so after operating for 14 years as the Scherzer 
Rolling Lift Bridge Company, we liquidated the 
company and formed a partnership in 1936.” 

Because of the “Lift Bridge” in the former name 
of their firm, the partnership had rough going at 
first. “Somehow, people never thought of us in 
terms of anything but lift bridges. We had to take 
any small jobs that came along outside our sup- 
posed specialty to get away from the stigma of 
knowing nothing but the design of lift bridges. | 
can remember one project we handled — a 20-ft 
clear span bridge at Coffee Pot Bayou, Florida. 
The job was so small our profits barely covered 
the expenses of the inspection trip. But we had to 
start somewhere.” 

The young firm gained attention — and a very 
welcome $5,000 — in an unexpected manner. In 
1938, when elevated highways were still an oddity, 
Hazelet & Erdal entered an international design 
contest sponsored by the American Institute of 
Steel Construction. They won first prize for their 
four-lane roadway supported on cantilevered floor 
beams atop a central bent. “We called our entry 
the wine glass design,” Hazelet commented. 

Last year Hazelet served on the Jury of Award 
for the Steel Highway Bridge Design Competition 
sponsored by the American Bridge Division — U. S. 
Steel Corporation in cooperation with the American 
Institute of Steel Construction. 


Another War 


With the coming of World War II, it looked as 
if the partnership would go out of business. Bridge 
priorities were frozen and Hazelet haunted the 
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The Nesbitt Line 


NEW...improved system for 


classroom comfort and economy 


Wind-o-line Radiation 
makes the difference! 


This new engineering 
publication for the 
Series 600 Line is 
now ready. Write for 
a copy of Pub. 10A1. 


O;: course you like the beauty of modern lines and colors... 
and you welcome the fact that these new integrated storage 
cabinets provide the mobility and flexibility demanded by crea- 
tive teachers . . . but of prime importance to you, as a designer 
for classroom thermal comfort, is the fact that the features and 
advantages of Wind-o-line Radiation have been retained in the 
new Nesbitt Series 600 Line. 

Wind-o-line solves the cold downdraft problem . . . but more 
than that: In a forced hot water system the copper tubing of 
Wind-o-line finned radiation serves as the supply and return 
piping for the Syncretizer unit ventilators in a whole group of 
classrooms. Costly pipe trenches, conventional mains, run-outs 
and pipe coverings are eliminated. 

Syncretizer multiple serpentine heating elements deliver the 
required heating capacity with water quantities a third or less 
of those demanded by conventional elements; and the additional 
heating surface provided by Wind-o-line further reduces the 
water quantity. Smaller pipes and pumps are used. 

The gravity heating capacity of the Syncretizer with Wind-o- 
line radiation is more than sufficient to maintain adequate 
building temperatures during shutdown periods. Special con- 
trols and intermittent fan operation are unnecessary. 

Thus, for daytime comfort, nighttime protection, and reduced 
system costs—WIND-O-LINE MAKES THE DIFFERENCE! 


“For the Pursuit of Scholastic Excellence” 


@ 
Menhill COMFORT-CONDITIONED CLASSROOMS 


The Series 600 Line is made and sold by John J. Nesbitt, Inc., Philadelphia 36, Pa. 
Sold also by American-Standard Industrial Division, and American-Standard Products (Canada) Ltd. 
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A sleeve, raised and lowered 
within a non-magnetic 

tube, attracts or releases on 
Alnico magnet attached 

to a mercury switch. Basically, 
this is Magnetrol. 


ee 
MAGWETROL 
Eg 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That’s 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 

Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


Magnetrols are available for 
controlling level changes from 
-0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON—NOW 
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Please send me catalog data and full information on 


Magnetrol Liquid Level Controls. 


Company 


City 


+ MAGNETROL, Inc.,5305 Belmont Road, Downers Grove, Ill. 


various construction bureaus in Washington at- 
tempting to get clearance on defense projects. Since 
theirs was a small firm, and war contracts were 
going to larger organizations, Hazelet & Erdal 
joined three other small consultants in a joint 
venture. 

After successfully completing the $18 million 
Green River Ordnance plant, at Dixon, Illinois, they 
got another government project. But it was not 
what any of the firms in the joint venture had 


expected. They were 
Cincinnati to handle 
Army Transportation 
sign and construction 


asked to set up an office in 
the over-all direction of an 
Corps program for the de- 
of ships and harbor craft in- 





volving construction costs of $1 billion. “That 
billion dollars had no relation whatsoever to the 
fee, but then I do not believe in making excessive 
profits on war contracts,” Hazelet said. “On this 
project, we walked into an unbelievable situation. 
Ships were being built by about 100 small ship- 
vards, each tailoring their designs to their sources 
of material — all different.” The head of the naval 
architecture department at the University of Mich- 
igan was called in, all the engineers were given 
cram courses in naval architecture, and the project 
was completed after 18 months of intensive work. 

In early 1945, a shortage of ammunition was de- 
veloping. Hazelet & Erdal was asked to set up an 
office in Louisville, Kentucky to undertake the 
design and supervision of construction for a $6 
million expansion of the Hoosier Ordnance Plant 
at Charlestown, Indiana. 

By the time the war ended, the Louisville office 
had begun to develop peacetime possibilities. As 
a result, the partners decided to continue the office 
on a permanent basis. “Mrs. Hazelet and I found 
Louisville a delightful place to live and we decided 
to make it our permanent residence.” The Hazelets 
live in an old stone house which was built in 1790 
and is one of the oldest in the Louisville area. It 
was constructed while Kentucky was still a part 
of Virginia and has been owned by only three 
families. 

Today, Hazelet’s firm has a total of approximate- 
ly 140 men in its four offices. In addition to many 
major projects in this country, the firm has handled 
the design of 18 structures in foreign countries, 
including France, England, Spain, and China. The 
principal bridges in this country designed or cur- 
rently under way include cantilever spans over the 
Mississippi River at East St. Louis (with a 964-ft 
main span), over the Ohio River at Parkersburg 
(double deck twin tied arch of 800-ft span), over 
the Ohio River between Louisville, and New AI- 
bany, Indiana (multiple cantilever of 800-ft spans ), 
over the Ohio River between Louisville and Jeffer- 
sonville, Indiana (multiple cantilever with 800-ft 
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Now ... pull the fan wheel 
or motor while DeBothezat® 
Bifurcator® Fan remains in duct. 


Not just an access door. 
Half the entire cone comes off. 


Speed up inspection... 
slash maintenance and 
downtime costs. 


This removable cone design 
is an exclusive feature found only 
on DeBothezat Bifurcator Fans. 


Published ratings on DeBothezat Fans tell you 
exactly what the complete fan unit puts out. No 
guess work —no allowance to be on safe side! 


New design duct fan 
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main span), and over the Ohio River at Evans- 


‘ville, Indiana. A combined railway and highway 


lift span over Portage Canal at Houghton and 
Hancock is another recent project. 

The firm also has handled the reconstruction of 
quite a few large bridges. “Perhaps one of my 
favorite projects was the reconstruction of the Cov- 
ington-Cincinnati Suspension Bridge over the Ohio 
River. This bridge was started in 1857 by John 
Roebling and completed after the Civil War. It 
was the longest span in the world until the Brook- 
lyn Bridge was completed in 1883. This is the 
second reconstruction of this bridge. In 1895 it 
had to be reconverted from its original design 
when the traffic changed from horse-drawn vehicles 
to electric railroad. The recent reconstruction 
($610,000) includes an open grid steel deck, re- 
pairs to the stiffening trusses, floor beam columns 
and struts, and repainting.” 


Professional Societies 


Although Hazelet has devoted most of his pro- 
fessional efforts to ASCE, he also is a member of 
the American Institute of Consulting Engineers, 
the Consulting Engineers Council, the National 
Society of Professional Engineers, and the U. S. 
Council of the International Association of Bridge 
and Structural Engineering. 


“I do not have the time to take an active role 
in CEC, but I encourage the other men in my firm 
to do so,” he commented. “I think CEC has done 
an amazing job in a very short time, and I would 
like to see CEC cooperate in their Washington 
work with such organizations as the American 
Road Builders’ Association Engineering Division 
in the future. I think Congress is more likely to 
listen to the combined voices of the two groups.” 

Hazelet still takes a very active interest in 
education, as evidenced by the fact that his firm 
sponsors two scholarships in civil engineering, one 
at the University of Kentucky and the other at the 
University of Louisville. These scholarships are 
available to upperclassmen and graduate students 
on the basis of need and merit. 

He also has served on the MIT educational Coun- 
cil for the past six years. The function of this Coun- 
cil is to screen potential MIT students in his area. 
He is currently area chairman for the MIT Second 
Century Fund. 

“I enjoy talking with young men and following 
their careers. There is nothing more important to 
our nation than strengthening our educational sys- 
tem, particularly in the fields of science and en- 
gineering. The conquest of space and all it entails 
opens up new opportunities for men in all branches 
of engineering.” ae 
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These burners 
know no season 


Perfect mixture of air 
and fuel gives perfect 
combustion in any weather 


HEV-E-OIL BURNERS furnish all the air necessary for 
combustion. This assures perfect fire control regardless 
of the weather or draft conditions. Exclusive metering 
pump measures oil in proper proportion to air .. . as- 
sures highest possible efficiency and highest return from 
your fuel dollar. Once the burner is set, it stays that 
way rain or shine! Complete package! Fire tested! Meets 
all codes! Electronic controls! Models from 5 to 150 gph. 


HEV-E-DUTY POWER GAS BURNERS also provide their 
own air supply — without the aid of chimney draft. Air 
is metered in correct proportion to the amount of gas 
being used. And like HEV-E-OIL BURNERS, minimum- 
low fire and maximum-high fire can be controlled exactly 
to assure top efficiency for each individual boiler or fur- 
nace installation. Set it! Forget it, no matter what the 
weather. Sizes from 720,000 to 21,000,000 Btu. Also 
combination gas/oil models. Write Dept. CE-120 for 
complete facts. 
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See why 

Pittsburgh Corning Products 
make the things you build 
look better, last longer, cost less 
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example: 


NEW FOAMGLAS-BOARD 


Roof Insulation 


The acknowledged quality of FOAMGLAS is now available in a new, reduced thickness in a large 
unit size which reduces the number of roof insulation joints and promotes fast, economical handling 
and installation. FOAMGLAS-BOARD is composed of multiple blocks of FOAMGLAS, 1” 
thick, faced on each side with a special asphalt-laminated paper. 


FOAMGLAS-BOARD has been approved by the Associated Factory Mutual Fire Insurance 
Companies for Class I insulated steel roof deck construction when applied with hot asphalt. 


A new brochure contains complete information. For a copy, simply mail the coupon on the third 
page of this advertisement. 


PITTSBURGH CORNING 





example: FOAMGLAS® 
Stay-Dry Pipe Insulation to 
design five important benefits 
into all building service lines 





Insulation for building service lines—iced water, chilled water, low pressure steam or dual temperature— 
has frequently proved a maintenance headache. Now you can design away that headache with FOAM- 
GLAS Stay-Dry Pipe Insulation and its combination of five critical benefits. First, since FOAMGLAS 
is incombustible and the jacket self-extinguishing, FOAMGLAS Stay-Dry Pipe Insulation substantially 
reduces fire hazards. Second, constant insulating value results from the absolute imperviousness of FOAM- 
GLAS to all moisture. Separate vapor seals are unnecessary. 

Next is the elimination of all weak spots in piping runs. The extraordinary compressive strength of 
FOAMGLAS prevents slump or sag on the highest vertical runs and saddle supports can never puncture 
the insulation. Fourth, the insulation is furnished with a factory applied Kraft-foil jacket. And fifth, all 
these benefits can be applied to total piping systems since FOAMGLAS Stay-Dry Pipe Insulation is 
available in sizes from 4%” copper tubing to 12” IPS with fitting covers and elbows to match. 
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FOAMGLAS 


Stay-Dry Insulation 
for hot and cold piping 


Check the appropriate box on the coupon to obtain this 
brand new catalog containing complete specification and 
installation data on FOAMGLAS Stay-Dry Pipe Insulation. 


PITTSBURGH CORNING CORPORATION 
Dept. CE-120, One Gateway Center, Pittsburgh 22, Pa. 
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for Building Service Lines CL] PC Sculptured Glass Modules 
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You should hav 
CLEVELAND 
VIBRATORS 


Anyone who stores materials in bins 
will find a vibrator an economic 
necessity. Bin vibrators completely 
overcome plugging and jamming. 

The only substitute is a sledge 
hammer. This involves first, valu- 
able man hours and secondly, 
expensive bin damage. 

A bin vibrator will eliminate these 
costs. As a result, they will pay for 
, themselves in a very short period of 
time, actually a matter of weeks. 

The Cleveland Vibrator Company 
offers you complete engineering 
service on both air and electrically 
operated vibrators. 

If you use bins, chutes, or hoppers 
you can save valuable dollars, by 
writing today for complete infor- 
mation and prices on Cleveland 
Bin Vibrators. 
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12N-2829 Clinton Ave., Cleveland 13, Ohio 
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Readers’ Comment 





Sewage Treatment 


I would like to compliment those 
on your staff who worked on the 
article on Sewage Treatment in the 
September 1960 issue of Consutt- 
ING ENGINEER. 

The theory of sewage treatment 
has not changed much in the last 
25 years. It is true that sanitary 
engineering is a new field. It also 
is a very complex field that involves 
the knowledge of chemistry, bac- 
teriology, and so-called sanitary 
engineering. For the practicing 
consultant it also involves struc- 
tures, hydraulics, and the practical 
knowledge of what materials to use 
and what equipment to specify. 

The article did not present any- 
thing new, but surveyed the entire 
field in a very interesting manner. 

I am confident that the field will 
accelerate at a faster pace in the 
future. Your article is a definite 
contribution. 

Dan D’Addona 
McNamee-Porter-Seeley 
Ann Arbor, Michigan 


Fan Mail 


. . a note telling you how inter- 
esting and important your maga- 
zine is. In particular, I’m thinking 
of your comprehensive coverage of 
sewage disposal in the September 
issue. The historical articles by 
James Kip Finch, also, have had 


my interested attention. Then there 
are interesting and important de- 
tails, such as “Sunshine and Shad- 
ow and Building Design.” Con- 
SULTING ENGINEER brings some- 
thing new and refreshingly differ- 
ent every month, and I am always 
glad to receive it. 
John Merrill Weed 
Columbus, Ohio 


Clarification 


In reading the October issue of 
CONSULTING ENGINEER I came 
across a rather disturbing mention 
on page 212 under “Men in Engi- 
neering. 

The notice seems to imply I no 
longer have a practice of structural 
engineering. I have had a practice 
at 1414 Fair Oaks, South Pasadena 
under the name of John Kariotis 
and Associates since the dissolu- 
tion of my former partnership. 

Would you please correct the 
impression as soon as possible. 

John Kariotis 
South Pasadena, California 


In More Hot Water 

Re: “A Hot River Hassle,” CE, 
October 1960. I get a nasty feel- 
ing when I read “. . . according to 
the U.S. Public Health Service.” 

A certain government owned 
manufacturing facility has been 
creating and maintaining an in- 
creased temperature for a long 
distance along the Columbia River. 
Strange to say, the U. S. Public 
Health Department has missed a 
a bet by not clamping down on 
that heat. The waste heat could 
have heated many communities — 
or provided power. 

Why not use the heat like the 
Servel Refrigerator process and 
cool the waste? 

C. A. Hillegass 
Los Angeles, California 
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MOBILE @ 
@ EGLIN AFB 


PENSACOLA N 
@ PANAMA CITY 


@ ANCLOoT: 


CUDJOE KEY 


WHITE SUPERIOR ENGINES | 


help “keep score” at one of 
, America’s newest missile ranges 


The Eglin Gulf Test Range (EGTR), consisting of five 
missile tracking stations, extends 450 miles from Eglin AFB, 
Florida down the west coast to Cudjoe Key, 23 miles east of 
Key West. At Eglin AFB and at three of the five tracking 
stations, power is supplied by White Superior Model 
40-SX-6 engine-generator sets. Each of the five Superior 
engines on EGTR develops 361 BHP to produce 250 KW. 
At Cudjoe Key (shown below), two of the Superiors 
provide power for range safety equipment, trajectory 
measuring systems, drone control and telemetering devices, 
from which data is sent back to Eglin. 


America’s newest missile range joins an impressive list of 
Superior-powered U.S. defense installations, which include 
the “Texas Towers,” portions of “DEW” line and the 
“SAGE” project, Atlas and other launching stations, and 
other missile tracking ranges. Government acceptance of 
White Superior engines for these installations is proof that 
Superior meets all requirements for rugged dependability, 
trouble-free maintenance and maximum fuel economy. 
Superior engines, from 215 to 2150 HP or 150 to 1500 
KW, can likewise be custom-engineered to meet your exact 
requirements, including automatic, unattended or remote 
controlled operation. Write for complete information today! 


WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY 


Plant and General Offices: Springfield, Ohio 


U.S. Air Force Photos 
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Textures change a surface 


and the surface gains in interest. 


The interest turns to excitement 


with the play of light. 
Westinghouse fixtures 

are the source of that light. 
They’re part of the surface, 
part of the texture, 

part of the feeling 


of quiet excitement. 


For more information 

on the Westinghouse SF, 

write for AIA File No. 31-F-23-W2, 
Westinghouse Electric Corporation, 
Lighting Division, 

Edgewater Park, Cleveland, Ohio. 


You can be sure... . if it’s Westinghouse. 


J-04480 


Westinghouse (w) 


The room: a large mountainside living area. 


The fixture: new Westinghouse SF luminaire. 








THE STARTLING FACTS ON THE 


New U§LOK Cube | 


BRAN D 
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THE PERFECT FIBER! 


UNION CARBIDE research has pro- 
duced the truly ideal filter medium 
in DYNEL modacrylic fiber—a strong, 
high capacity fiber with an irregular, 
highly arresting cross section. 


THE PERFECT FORM! 


Basic component is a low density, 
three-dimensional batt, sewed into 
cube shape. Rust-proof retainer 
frame is inserted in batt, then batt is 
inserted in wire retaining basket. 
Final three-piece assembly is sup- 
ported by holding frame within unit, 
is easy to handle—no sharp edges or 
‘splinters’. Easy to dispose of when 
full—simply collapse and discard... 
the dust is in the bag! 


THE PERFECT FIT! 


Shape of retainer frame inside batt 
permits filter to seal itself in holding 
frame. Final filter assembly is a tight, 
leak-proof, press fit. 
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Type Air Filter: 


New Filter Medium! 


DYNEL filter medium stops and holds unusually large quantities of dirt. 
Self-sealing, leak-proof assembly completely eliminates problem of filter 
bypass . . . provides maximum economy at highly acceptable filtration 
levels. 


Saves Change-Over Dollars! 


ULox Cube Filter lasts 6 times longer. Dirt is first trapped on inside face 
of filter. As dirt builds up, air flow is shunted to large filtering area of 
four sides. Thus, even after several pounds of dirt have been collected, 
high filtering efficiency and low pressure drop is maintained. This “‘reverse 
loading”’ process increases service life 6 times over that of conventional 
filters. Think of the savings in maintenance! 


Uses Half The Space! 


Medium-size ULoKk Cube Filter has a filtering surface of 1040 sq. in.— 
140 more than a conventional 30” x 30” flat filter—yet it presents a frontal 
area of only 20” x 20”. Filter bank area can thus be reduced by half with 
medium-depth filter, even more with deeper models. 


At All Velocities! 


ULoK Cube Type Air Filters afford the high filtering efficiency character- 
istic of low velocity units even in units employing air volumes as high 
as 1970 cfm! 


Proved in Operation! 


ULok Cube Type Air Filters have been soundly proved in numerous 
installations. Reflecting a complete range of the filtering problems pre- 
sented under varying operating conditions, these field trials were com- 
plemented by extensive and extremely severe laboratory tests. 


LON ON TAG ELE INE AOE ws mssry = 


Ideal for all commercial and industrial air con- ; 
ditioning, heating, and ventilating systems, UNION 
ULOK Cube Type Air Filters are available in 12 CARBIDE 


sizes to meet any requirement. BRAND 


WRITE TODAY FOR 


PURTHER INFORMATION AND Pmces. UNION CARBIDE DEVELOPMENT COMPANY 


Division of Urion Carbide Corporation 
Be 5 I ee | 270 Park Avenue + New York17. N.Y. 





ULOK and UNION CARBIDE are registered trade marks of Union Carbide Corporation. 
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A. E. Jonnson, Executive Secretary of the American 
Association of State Highway Officials, at the 39th 
Annual Conference of his organization, said, “I 
am unable to understand how the consultant can 
perform the services cheaper than the State if he 
furnishes the same level of service, since he must 
add promotion and profit items in his costs.” 

Mr. Johnson's position is one so rarely taken in 
public these days, and he has left himself so wide 
open from so many directions, that we hesitate 
to attack — not from want of arguments but from 
indecision as to which to use first. Actually, Mr. 
Johnson sounds more like something out of an 1890 
Fabian Socialist tract, except that he seems so truly 
innocent that we are inclined to believe he was not 
merely pe a trite phrase but really meant it 
am enable to understand 

We do not ‘hee the space, nor is this the place, 
to lecture Mr. Johnson on the fundamentals of the 
economic system that is called Capitalism and is 
based on private ownership, competition, profit, and 


when he said, ‘ 


promotion. It should be enough to suggest to him 
that the best bargains he gets are the result of 
low prices brought about by competition and the 
profit motive — and the big sales at which he makes 
his best buys would be impossible if they were not 
promoted through advertising. It is the desire to 

make a profit and the use of wise promotion that 
combine to reduce prices. 

But if ours is not the task of educating A. E. 
Johnson, it is our job to warn state highway off- 
cials, consulting engineers, contractors, suppliers, 
and manufacturers — in short, all those groups rep- 
resented in the American Road Builders’ Associa- 
tion — that the American Association of State High- 
way Officials has as its Executive Secretary a man 
who frankly states that he cannot understand how 
private enterprise can do a job less expensively 
than the State, since a private businessman “must 
add promotion and profit items in his costs.” 


From the Editor’s 


Tranquil Tower 


The Johnson Theory of Profit 


If this applies to the engineer in private prac- 
tice, surely it must apply many times over to the 
contractors, the materials suppliers, and the manu- 
facturers, for they, as pure private enterprises, de- 
pend solely upon profit for their existence and 
upon promotion for their sales. They must be much 
more guilty in Mr. Johnson’s eyes than the con- 
sulting engineer, who is forbidden by his code of 
ethics to advertise and limited in his profit by fee 
schedules established by state highway engineers 
and other clients. 

It is the contractors who are in the most im- 
mediate danger. Already some States are taking on 
construction here and there, and if Mr. Johnson's 
economic theories are followed, all construction 
will be done by the State using State owned equip- 
ment and State construction workers. As Mr. John- 
son says, this would be less expensive, for there 
would be no profit and no promotion costs. 

The same applies to the manufacturers and sup- 
pliers. If Johnson is right, the States also should 
handle the supply of materials and the manufacture 
of construction equipment of all types, thereby 
eliminating profit and promotion costs. This logi- 
cally must be carried right back to the cement kilns, 
the steel mills, the rubber plants, the mines, and 
the farms, for all that profit and promotion ought 
to be eliminated, right back to the very source of the 
raw material. If the State cannot afford to pay for 
the profit and promotion in an engineering fee, it 
surely cannot afford to pay the many times greater 
profit and promotion costs that must, according to 
the Johnson theory, be included in material, equip- 
ment, and construction prices. 

Unless Mr. Johnson looks upon engineering as a 
separate and uniquely evil aspect of the capitalistic 
economy, he must apply his economic beliefs to all 
private enterprise and call for the elimination of 
all profit and promotion. This would end private 
ownership — it would substitute “the State.” “ 
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HERE'S HOW BORDEN FLOOR GRATING CUTS COSTLY FIELD CORRECTIONS ... 


insures correct dimensions, fit, and placement... 


1. A shop drawing of the job is submitted to the customer for approval, when necessary. This plan shows the size and 
shape of the grating area — how grcting clears all obstructions. 


2. Each finished panel is carefully checked for accuracy of dimensions. 
3. Each panel is plainly marked with its number to insure quick, easy installation. 


4. The entire platform is laid out on our shop floor. Overall dimensions and obstruction openings are checked against 
shop drawings. 


. Erection diagram showing panel mark numbers is supplied for field installation. 


Witte tecdisp Sor thee BORDEN METAL PRODUCTS CO. 


16-page catalog showing all basic types of grating; Gentlemen: Please send me NEW 1960 BORDEN Catalog 
more than 30 dimensional drawings of subtypes; 
eight safe load tables for steel and aluminum grating. 


BORDEN METAL PRODUCTS CO. 


“Greatest name in gratings" 
817 GREEN LANE ELIZABETH 2-6410 ELIZABETH, N.J. 


Plants at: Union, N.J. — Leeds, Ala. — Conroe, Texas — Beeton, Ontario 
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1936 Thrust-type hydrogen seals 
1941 Nonsliding thrust-bearing 
pedestals 


1948 Supercharged axial ventilation 


Designing today for tomorrow’s power needs, Allis-Chalmers experienced, for- 
ward-thinking engineering staff has pioneered higher ratings and unique arrange- 
ments for steam turbine-generator units . . . originated and patented many of 
the design features now adopted as industry standards for such equipment. 





Engineering know-how and the results of extensive research millions of dollars expanding and modernizing manufacturing 
and development programs are confirmed on the large tur- facilities like these to assure that design excellence created 
bine test pits. During the past few years A-C has spent on the drawing board is translated into the finished product. 




















...Dy design! 


An Allis-Chalmers tandem triple-flow steam turbine- 
generator unit, for example, incorporates such industry- 
recognized A-C developments as. . . centerline-supported 
inner and outer high-temperature cylinders; thrust-bal- 
anced turbine elements with high-temperature steam 
confined to a single shaft of small diameter; separate 
below-floor front-mounted steam chest; and separate ring- 
type nozzle chest in a center-inlet high-pressure turbine. 
Also, hydrostatic thrust-bearing-type shaft seals for the 
fully supercharged generator. 

These advanced design concepts add to Allis-Chalmers 
growing list of firsts — set new industry standards for 
performance and continue the pattern by which A-C 
paces power progress... ahead of utility requirements. 


(AC) ALLIS-CHALMERS 


A-1212 








POWER PROGRESS 























NEW BULLETIN 


For more information on these and other 
outstanding design features of Allis-Chal- 
mers line of reheat steam turbine-generator 
units, contact your nearest A-C office for 
Bulletin 03B9448. Forty pages, illustrated 
by more than 100 photographs, tell how 
A-C is pacing power progress. 








The Readers’ Guide 


Before 1946 there were only about 40 underground hydroelectric plants in the 
entire world. Today there are over 300 — and more coming. Most of these are in | 
security conscious European countries, where memories of World War II die 1 
hard. Thus, it would be easy to assume that these plants were built without re- 
gard to cost — but nothing could be farther from the truth. Rock mining has ad- 
vanced so rapidly that in many countries underground construction is actually 
cheaper than surface construction, or, through a combination of circumstances, 
the ultimate cost of power produced underground is less than it would be if 
produced on the surface. In fact, the Swedes are now building an underground 
steam station with six huge machine halls blasted out of solid rock. This may 

not be the most economical way to produce steam power, but when the military 
advantages are weighed against the added cost, it will probably prove to be 





Underground cheap insurance indeed. —_ . . 
: Underground construction is advancing on many other fronts, particularly be- 
Structures cause of military and civil defense needs. Even in the U. S., where underground 


(page 98) structures are usually uneconomical because of high labor costs, there is consid- 
erable interest. Many abandoned mines are being used for government storage, 
and at least one large oil company is seriously studying the advantages of under- 
ground storage for consumer packaged seasonable products such as anti-freeze 
and light winter motor oils. Meanwhile, Norway and Sweden are burying their 
important industries in solid rock, and proving conclusively that the under- 
ground environment can be made just as attractive to the labor force as our 
most modern surface plants. The engineering aspects of underground structures 
present new and challenging problems, as indicated by the ConsuLtiInG ENGINEER 
Special Staff Report beginning on page 98. 


‘ne only way to avoid mistakes is to assiduously cultivate the art of doing 
nothing, but the few consulting engineers who have tried that are broke. Having 


to do something, consulting engineers must, occasionally, make mistakes. And How to 

since their mistakes can be extremely costly in terms of both property and human . . 
NT. Seco : ; , : Avoid Mistakes 

life, they must be held to a minimum. The missing decimal point and the jumbled 

formula are near misses if discovered in time, but unforgiveable blunders if not. (page 128) 


How to detect and eliminate mistakes is the subject of Robert Richards’ article 
on page 128. He reminds us that the most obvious is the most often overlooked. 


Year round air conditioning, adjustable office partitions, high level lighting, and 
broad expanses of window wall are some of the conveniences of modern build- 
ings that owners and renters have come to demand. It is unfortunate that with 
these conveniences has often come the distracting and disrupting influence of 
excessive noise — both internal and external. The modern building can be made 
Prevention acoustically acceptable, but too often it is done as an afterthought, when building 
tenants find the situation intolerable. The acoustics consultant has just as 
important a role in the design of the modern office building as he does in the 
design of a concert hall or the acoustical shell for an outdoor bandstand. The 
importance of preventing noise transmission, or at least reducing it below the 
level of disturbance, is the subject of Robert Newman’s article on page 94. 


Noise 


(page 94) 
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Centennial High School, Circle Pines, Minn Architects: Ames-Crommett & Associates 


Two years ago, Armstrong introduced 
the first time-design-rated acoustical 
ceiling tile—Acoustical Fire Guard. Today... 


ARMSTRONG 

ANNOUNCES ANOTHER 
SIGNIFICANT DEVELOPMENT 
IN FIRE-RETARDANT 
CEILINGS 


























IN 


THE FIRST 

AND ONLY 
TIME-DESIGN-RATED 
ACOUSTICAL LAY-IN 
CEILING 




































































Now there is no more economical way to get rated fire protec- 
tion plus excellent acoustical qualities. It also offers the 
advantages of complete accessibility, dry installation, insurance 


Savings, and beauty. 


Once or twice in every cecade, a company will develop a really 
new building product—a product that completely overhauls the 
industry's thinking. Two years ago, Armstrong did it with 
Acoustical Fire Guard tile. Since then, millions of feet of this 
tile have been installed. 


Acoustical Fire Guard meets the nation’s strictest fire codes 
and eliminates the need for costly intermediate protection 
between a suspended acoustical ceiling and steel structural 
members. It has saved builders up to six weeks’ construction 
time and up to 30 cents per square foot construction cost. 


The new Acoustical Fire Guard lay-in ceiling system goes a 
giant step further. It combines the advantages of the exposed 
grid suspension system (economy, fast installation, complete 
accessibility) with those of a time-design-rated ceiling. 























Hanger splice 


Cross tee 


THIS U.L.-APPROVED 
GRID CEILING SYSTEM 
PROTECTS 
STRUCTURAL STEEL 
FOR THREE HOURS 


Underwriters’ Laboratories, Inc., has given this revolutionary 


ceiling an official beam protection rating of three hours. 


The unique composition of the Fire Guard lay-in unit enables 
it to maintain spanning strength, even when exposed to 
flames and 2000-degree heat for many hours. Ordinary 
acoustical ceiling boards virtually disintegrate under such 
exposure. 


And the grid system is unique, too. Standard grid systems 
would buckle quickly in the heat of the test chamber. This 
buckling would drop the lay-in units, thus exposing the 
structural members to heat and flame. There is no buckling 
with the Acoustical Fire Guard exposed grid system. The 
reason: the expandable joints. (See diagrams.) Both the 
metal members and the lay-in units carry the U.L. Label. 


Like the familiar Acoustical Fire Guard tile, the new lay-in 
system protects the structural components of a building. It 
combines with a floor structure to help check the spread of 
fire by resisting the dangerous transmission of heat from 
one area to another. 


In official U.L. tests, the new system—utilizing nominal 
24” x 48” x %” lay-in units—earned a beam protection rating 
of three hours. Assemblies using bar joist and slab as well 
as beam and steel floor construction earned official U.L. 
floor-ceiling ratings of two hours. 


And in either the new lay-in system or in tiles, Acoustical 
Fire Guard may be used with a variety of construction forms 
to meet building code or insurance rating requirements. 


Variations from tested assemblies which maintain or improve 
the fire-retardant rating have been accepted by local code 
officials, building inspectors, and rating agencies. 





Acoustical Fire Guard lay-in units can withstand 2000-degree heat 
for prolonged periods. The suspension system is designed to permit 


expansion of metal runners when exposed to intense heat and flame 








SAVE MON FY Acoustical Fire Guard lay-in system reduces labor and material 


costs, insurance premiums, maintenance charges—and it speeds 


AN D both new and remodeling projects. 


CO NSTRU CTI ON Armstrong Acoustical Fire Guard lay-in ceilings are more eco- 


TIME nomical than other finished ceilings that will provide two- or 
three-hour protection for structural steel. In most cases, they 
will cost even less than ordinary plaster ceilings on metal lath. 


Not only is the cost of the units and the metal members low, 
but labor costs are lower because the large units are easy to 
handle and install. 


Savings do not end with installation. Maintenance is minimized. 
Insurance companies recognize rated fire protection with lower 
premiums on a building and its contents. 

Because there is no messy wet operation which requires exten- 
sive cleanup, this product is ideal for remodeling jobs. Installa- 
tion can be done during or after office or school hours. Stores 
continue to earn revenue during the installation. 


Excellent for remodeling jobs Acoustical Fire Guard helps builders to meet deadlines in 
another way. Other trades (such as carpenters, flooring con- 
tractors, and painters) can be on the job at the same time as 
the acoustical contractor. There is no waiting for wet work to 
dry. This alone can save weeks. When combined with the other 
time-saving advantages of Armstrong Acoustical Fire Guard 
lay-in units, the saving can amount to two months or more. 


Large units go in fast and dry 
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Other trades can be on the job 











THE NEW 
ACOUSTICAL 

FIRE GUARD SYSTEM 
ALLOWS 

COMPLETE 
ACCESSIBILITY 


The Acoustical Fire Guard grid supports the panels on all four 


edges. The units can be lifted out for complete access to any 


part of the plenum chamber. 


Because of the maze of pipes, ducts, and electrical equipment 
installed above the suspended ceilings of today’s buildings, 
accessibility has become an important consideration in specifi- 
cations. The only way to gain access through an old-fashioned 
plaster ceiling was by expensive access doors or by breaking 
through the ceiling when an emergency arose. 


The Acoustical Fire Guard exposed grid system provides 100 
per cent accessibility to the areas above the ceiling. Each panel 
is supported on all four edges. Every board can be lifted out in 
seconds. 


The new Acoustical Fire Guard lay-in units are available in two 
nominal sizes: 24” x 24” and 24” x 48”. 


Lift out any units to afford immediate 
accessibility to the plenum chamber 
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BRINGS BEAUTY 
TO A BUILDING'S 
INTERIOR 


Architectural designs and 


renderings by Helmut Jacoby 


The room on the left has an Acoustical Fire Guard lay-in 
ceiling in the Classic design. The lace-like pattern of tiny 
perforations gives a smooth, free-flowing effect to the ceiling. 
Classic has been the most copied design in the history of the 
ceiling industry —ever since its introduction in 1958 by 
Armstrong. 


Acoustical Fire Guard lay-in units will soon be available in the 
Fissured design. The attractive fissured surface is a traditional 
choice wherever ceiling appearance is a primary factor. The 
fissures resemble the look of travertine marble. 


In addition to being an efficient sound absorber, Acoustical 
Fire Guard—because of its density and composition—can be 
used with ceiling-height partitions to minimize room-to-room 
sound transmission problems. 


And Acoustical Fire Guard's white surface reflects light evenly, 
without glare. This ceiling has a light reflectance of ‘‘a”’ 
(over 75%). The exposed surface of the metal suspension 
members is available in two finishes—painted white, to match 
the ceiling boards, and anodized aluminum. Either finish 
contributes to a modern look for an interior. 


Since the Classic and Fissured designs are identical in both 
the lay-in units and the tile, they can be combined in differ- 
ent areas of the same building. 





SPECIFICATIONS FOR (Armstrong ACOUSTICAL FIRE GUARD CEILINGS 


JOB CONDITIONS 


Acoustical materials shall be installed under conditions as outlined 
in the current bulletin of the Acoustical Materials Association 


SPECIAL CONDITIONS 


Armstrong Acoustical Fire Guard shall be installed only by an 
approved Armstrong acoustical contractor 


MATERIALS 


a. Acoustical ceilings shall provide (one, two, three) hours’ pro 
ection for structural steel as rated by Underwriters’ Labora 


Acoustical contractor shall submit, as a part of his bid pro 
posal, written substantiation of the rating from Underwriters 
Laboratories, Inc 


Acoustical lay-in units where specified shall be nominal 
(24” x 48”, 24” x 24”)x %” in size. Acoustical tile where 
specified shall be 12’ x 12” x %” in size with interlocking and 
self-leveling tongue-and-groove edges on four sides. Acousti 
al units shall have a factory-applied washable white finish 
with a light reflectance of ‘‘a’’ (over 75%). Acoustical units 
shall be provided in the following surface detail 
Armstrong Fissured Acoustical Fire Guard—Federal Specifica 
tions SS-A-118b, Type III, Class A (Incombustible)—Carrying 
Underwriters’ Laboratories, Inc., Label for Fire-Retardant 
Classification 


Armstrong Classic Acoustical Fire Guard—Federal Specifica 


Armstrong District Offices 


ATLANTA 8, GA 
727 West Peachtree St., N. E 


BOSTON, MASS 

200 First Avenue 

New England Industria! Center 
Needham Heights 94 
CHARLOTTE 3, N.C 

1127 East Morehead Street 
CHICAGO 34, ILL 


6535 West Irving Park Road 


CINCINNATI 37, OHIO 


1057 Meta Drive 


CLEVELAND 14, OHIO 
2975 Superior Avenue 
DALLAS 19, TEXAS 
2727 Oak Lawn Avenue 


DENVER 4, COLO 


35 West Fifth Avenue 
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_ tions SS-A-118b, Type IIB, Class A (Incombustible)—Carry 
ing Underwriters’ Laboratories, Inc., Label for Fire-Retardant 
Classification 


When acoustical lay-in units are specified, suspension system 
shall be Armstrong Acoustical Fire Guard exposed grid system 
as shown in the Underwriters’ Laboratories listing of the 
time-design-rated ceilings. Suspension members shall be 
finished in (white, anodized aluminum) and shall be of the 
proper dimension to support the size of Fire Guard lay-in 
units specified. Suspension system shall carry U.L. Inc., Label 
for Fire Retardant Classification. Where acoustical tiles are 
specified, suspension system shall be concealed zee system 


INSTALLATION 


a. Installation of suspension system. The acoustical contractor 
shall furnish and install (Armstrong Acoustical Fire Guard 
exposed grid system, concealed zee system). The system 
shall be installed in the pattern as shown on the drawings 
The system shall be installed in strict accord with the manu 
facturer’'s recommendation and in such a manner as to 
achieve the specified fire-retardant time-design rating. System 
shall be installed to permit border units of greatest possible 
size 


Installation of acoustical material. The acoustical contractor 
shall install Armstrong Acoustical Fire Guard in the types 
sizes, and surface designs specified above or in the drawings 
The acoustical units shall be installed in strict accord witt 
the manufacturer's recommendations and in such manner 
as to achieve the specified fire-retardant time-design rating 


NOTE 


ete specifications and detailed working drawings are availat 
P 


from your Armstrong representative or your approved Arn 


istical contractor 





Heard Around 
Headquarters 


Government Lauds Consultants 


A new brochure put out by the 
Urban Renewal Administration — 
“Selecting Consultants for Project 
Planning” — does an excellent job 
of public relations for the consult- 
ing engineer. (CONSULTING ENGI- 
NEER, Oct. 60, p182.) The publica- 
tion is available from the Superin- 
tendent of Documents, Washing- 
ton, D.C., at $0.25 a copy. 

It starts off pointing out that 
find it 
feasible to secure the services of a 


“most communities more 
consultant firm to handle special- 
ized phases or all of the project 
planning job.” Then: “No two con- 
sultant firms are alike; contact sev- 
eral before narrowing the field to 
those which appear to be most 
suitable. If you are considering 
those known to be doing work of 
the same type in other communi- 
ties, find out whether or not their 
working relationship and_ service 
have been satisfactory. 

“Be selective in developing a list 
Don’t 
make the mistake of contacting too 


of consultants to contact. 
many firms. This can prove time- 
consuming and unproductive — for 
both local officials and the consult- 
ants involved.” 

Even more to the point, it adds: 
“The fee paid the consultant is a 
minor part of the project cost, but 
the skill of his staff and the qual- 
ity of his services can be a major 
factor in Even 


project success. 
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though skills and experience, and 
not the fee, should govern consult- 
ant selection, the LPA (Local Pub- 
lic Agency) needs to know early 
in the game what the approximate 
fee will be to consider it along with 
the other factors. 

“The Home Fi- 
nance Agency does not require nor 
that an LPA 
professional consultant services on 


Housing and 


recommend obtain 
the basis of competitive bidding. 
Many professional societies pro- 
hibit their members from engaging 
in competitive bidding. An LPA 
should be free to select its con- 
sultants on the basis of their repu- 
tation, competence, and their abil- 
ity to perform the desired services 
within a reasonable time schedule.” 

And it concludes . “Be pre- 
pared to work with your consult- 
ant, if you expect to receive the 
full value of his services. 

“Give him guidance on local con- 
ditions, broad community objec- 
tives for urban renewal and specific 
ideas on what the project ought 
to be, but don’t fence him in. He 
should have ample opportunity to 
improve on existing ideas or come 
up with some new ones. Give him 
room to exercise his professional 
judgment; this is what you're pay- 
ing for.” 


How to Lobby 


Instead of merely telling members 
to take an active part in legislative 
activities in their home states, the 














HIRAM WALKER 
uses... 


Right, a diagram of 
the IWT Counterflow * 
system of regenera- 
tion, whereby a 
downward flow pro- 
duces a “barrier” to 
keep the bed from 
being expanded by 
the upward flow of 
regeneroant. 


DISSOLVED SOLIDS IN 
RAW WATER REDUCED 
FROM 570 TO 3 PPM 
USING “COUNTERFLOW” 


At the Hiram Walker distillery in Peoria, 
Illinois, the IWT equipment shown above is 
used to provide purified water for adjusting 
proof of various alcoholic beverages. It con- 
sists of automatic Counterflow* cation ex- 
changers, automatic weakly-basic anion ex- 
changers, and a vacuum degasifier. The 
de-ionized water is suitable for beverage use 
without any need for activated carbon filtration, 
because the resins used do not add any taste, 
color, or odor to the water. The equipment, 
after 2'% years, is still giving rated capacity 
of 140,000 gallons in each 24 hours. Quality, 
proposed at 5 ppm, actually runs mostly at 
1 ppm with a maximum of 3 ppm. Counter- 
flow* regeneration provides lowest operating 
cost through reduced regenerant dosages. 


* US. Pat. 2.891.007 


IWT LEADS THE WAY 


The experience which enabled IWT to 
produce this excellent performance at 
Hiram Walker has been gained through 
intensive pioneering in the important 
phases of the ion-exchange process ever 
since its introduction in 1937. 


ILLINOIS WATER TREATMENT CO. 
‘840 CEDAR ST., ROCKFORD, ILLINOIS 
NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y 
CANADIAN DIST.: Pumps & Softeners, Ltd., London, Ont 





National Society of Professional try 
Engineers has a committee pre- 
effective ways to get bills passed. observed. 

“With a new Model Law under 
consideration by NSPE and other Headquarters Change-Over 
engineering societies, we are prob- 
ably about to experience a wave 
of proposed new engineering legis- 
lation in several states. The effec- 
tiveness of our state societies in 
promoting new state legislation 
varies widely throughout the coun- 


. even the more experienced 
can often learn from the successes 
paring a guide to show members of the novices,” the committee 


Closing of the $1.5 million sale of 
the old Engineering Headquarters 
Building in New York C ity’s whole- 
sale hat district has been set for 
mid-January. The building, which 
always looked like a police pre- 
cinct station, is tentatively sched- 





This is the back of Haws 


drinking fountain model I 


ook at the Back 
fora change! 


From the front Model 10F ts a beauty in colortul 


fiberglass — but it is 
HAW’S unseen ore that truly backs it up. Careful craftsmanship 1s from 
the inside out! This dual-bubbler model, heat and pressure laminated with 
reinforced eos has hidden features: exclusive flow controls, vandal 


proof accessories, easy-to-use wall hangers and ove all strength. 


And let's face tt... 


As the passer by sees it, Haws Model 10F 
has all the styling distinction that 

makes HAWS the unanimous 

hoice for beauty. 

Specitication sheets will be sent 


request — or write for the 


omplete HAWS 1961 Catalog. Ny 


DRINKING FOUNTAINS 


a product of 

HAWS DRINKING FAUCET COMPANY 

1441 Fourth Street — Berkeley 10, California 
Export Dept: 19 Columbus Ave., San Francisco 11, California 


Since 1909 





uled by the new owners, Develop 
Realty Corporation, as a Textile 
Center. The basement, the main 
Hoor, and the second story would 
become a Health Club complete 
with swimming pool, steam rooms, 
and gymnasium. The auditorium, 
full of echoes of technical discus- 
sions, will be the site of fashion 
shows and showrooms. 

Meanwhile, plans have been an- 
nounced for the opening of the new 
headquarters building: 

* First and second floors — lobby 
and exhibition space. 

* Third floor — United Engineer- 
ing Trustees, Inc., Engineering 
Foundation, Engineers Joint Coun- 
cil, Society of Women Engineers, 
American Institute of Consulting 
Engineers, Engineers Council for 
Professional Development, and Mu- 
nicipal Engineers of the City of 
New York. 

Fourth floor — American Insti- 
tute of Industrial Engineers and 
the American Society of Heating, 
Refrigerating, and Air-Condition- 
ing Engineers. 

Fifth, sixth, and seventh floors — 
American Society of Mechanical 
Engineers. 
© Eighth floor — Welding Research 
Council and the American Welding 
Society. 

Ninth floor — 


neering Society and the American 


Illuminating Engi- 


Institute of Electrical Engineers. 
"Tenth and eleventh floors — 
American Institute of Electrical 
Engineers. 

© Twelfth floor — American Insti- 
tute of Chemical Engineers. 

© Thirteenth and fourteenth floors 
— American Institute of Mining, 
Metallurgical and Petroleum En- 
gineers. 

* Fifteenth and sixteenth floors — 
American Society of Civil Engi- 
neers. 

© Nineteenth and twentieth floors — 
mechanical equipment. 


Act on Amaigamation 

The Engineers Council for Profes- 
sional Development, at its recent 
convention in Montreal, voted to 
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THESE ADVANTAGES MAKE “BLH” 
YOUR BEST BUY FOR 


HEAVY-DUTY 
AIR HANDLING 





@ High efficiency over a broad range 
of operation — ideal for supplying venti- 
lation and air conditioning systems. 


® Stable performance over the entire range 
of operation — dependable delivery. 


@ Handles pressures up to and in- 
cluding Class IV applications. 


@® Capacities up to 500,000 cfm and 
over — in closely graduated sizes to permit 
exact selection for the job. 


“Q” Factor® Features Available Only in Buffalo Designs 








EFFICIENCY AT INLET 


Cross-section of inlet, showing smooth 
half-circle passage into wheel formed 
by curved inlet bell and mating wheel 
flange. There are no flat spots to cause 
turbulence. 


EFFICIENCY IN THE WHEEL 


Showing deep, backward curve of 
blades in “BLH” wheel for smooth, 
quiet handling of air spun into the 
wheel in the direction of rotation. 
No waste turbulence. 


EFFICIENCY THRU THE HOUSING 


Not only is the “BLH” housing stream- 
lined throughout, but its unique fared 
outlet delivers air to discharge duct 
with easy, gradual enlargement for best 
distribution and static conversion. 


SSCOSSSSSSSSSSSSSSSSSSSSSSSSOSSSSSSHOSSSSOESSEEE 
SSCOCHOSSSSSSSSSSSSSSSSSSSSSHSSSSSHOSSSTOSSSOESESE 


Write for new Bulletin F-201 for full details. 


*The “Q” Factor — the built-in Quality which provides trouble-free satisfaction and long life. 


AIR HANDLING DIVISION 


BUFFALO FORGE COMPANY 
Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


‘Buffalo’ Air Handling ‘Buffalo’ Machine Tools to drill, ‘Buffalo’ Centrifugal Pumps Squier Machinery 
Equipment punch, shear, bend, slit, notch at, to handle most liquids and to process sugar cane, coffee 
to move, heat, cool, dehumidify and cope for production slurries under a variety and rice. Special processing 


and clean air and other goses. or plant maintentnce. of conditions. machinery for chemicals. 
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the 
proposal for amalgamation of 
ECPD and Engineers Joint Coun- 
cil. It will take a two-thirds ma- 
jority for ECPD to act. The pro- 
posed amalgamation, first discussed 


send member organizations 


last year, has been delayed until 
EJC gets its new tax classification. 

Also at the Montreal meeting, 
engineering courses were accred- 
ited at the University of Puerto 
Rico (civil, electrical, mechanical ) ; 
the University of Florida (civil); 


Fairleigh Dickinson in Teaneck, 
New Jersey (electrical); and Brig- 
ham Young University in Provo, 
Utah (civil, electrical, and me- 
chanical ). 

Eternal Revenue Question 
Engineers Joint Council recently 
held an “informal discussion” with 


the 
regarding a new tax classification. 


Bureau of Internal Revenue 
The tax men want to know about 


all the activities of EJC, and EJC 





STEBBIN 


WATERTOWN 
STEBBINS ENGINEERING CORP 
CANADIAN STEBBINS ENGINEERING & MANUFACTURING CO 


NY 


TOWN OF MOUNT ROYAL MONTREAL ¥ 


by our own engineering staff 


INSTALLATION 


by our own construction crews 


MAINTENANCE 


by our own service specialists 


of Corrosion-Resistant 


LININGS and 
TILE TANKS 


Designed and installed to meet 
the exact chemical and physical 
requirements of each installa- 
tion, Stebbins linings and _ tile 
tanks are industry-famous for 
their efficiency and economy. 


Wherever you are — whatever 
your corrosion - resistance prob- 
lem may be — it will pay you to 
take advantage of Stebbins’ un- 
equalled design experience and 
installation facilities. 


Write for Bulletin A-158 


Take Hal=t-1elale] ma SEMCOD 


Manufacturing Company 
PENSACOLA, FLORIDA 


2611 MARKET ST. SEATTLE 7, WASH 


LTD 


MERCHANT EXCHANGE BLDG, VANCOUVER 





has one month in which to prepare 
a written resume of same. EJC 
spokesmen are “optimistic.” 


Education South of the Border 

At a recent educational conference 
in Buenos Aires, it was pointed out 
that there is a wide variation in 
the qualifications of engineers 
turned out by schools in Latin 
As a the Pan- 
American Federation of Engineer- 
ing Societies (UPADI) hopes to 
make a comparative study of the 


America. result, 


engineering educational standards 
and systems in South America. The 
study will help establish a basis for 
world comparison of engineering 
standards, and will help founda- 
tions and governments decide 
which areas are most in need of 
immediate assistance. 


NSPE On Corporate Practice 

The National Society of Profession- 
al Engineers has approved the 
chapter of the revised Model Law 
dealing with corporate practice. 
(See “Field Notes,” this 
The Registration Committee, in 
recommending approval of the cor- 


issue. ) 


porate practice provision, pointed 
that “The 

section of this 
22(d), which attempts to deal with 
the 


sition to it seems to have emanated 


out most controversial 


guide has been 


corporate structures. Oppo- 
principally from engineers in pri- 


We feel that 


have first-and-second 


vate practice. we 


should not 
class engineers. We feel that every 
engineer, regardless of where he 
works, be it for the Federal Gov- 
ernment, the state, county or local 
governments, public utilities, manu- 
facturers, or any place where the 
public welfare or the safe-guard- 
ing of life, health, or property is 
involved or concerned, should be 
a registered and licensed engineer 
... To propose that a corporation 
using the services of professional 
engineers must have a majority of 
the directors 
of the officers 


and a majority 
registered pro- 
fessional engineers is simply un- 
realistic. It cannot possibly apply 
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JOHNSON V-530 PRECISION PILOT POSITIONER 
FOR RUBBER DIAPHRAGM OPERATED VALVES 


The Johnson V-530 Pilot Positioner is designed 
for application to the larger size valves for precise 
repositioning even for very small changes of air 
pressure from the controlling instrument. 


¢ Powerful — repositions with maximum power 
at all times. Utilizes supply air at 15-20 psi; 
does not operate from control air from control- 
ling instrument. 


¢ Fast — proportional action, direct acting pneu- 
matic relay repositions valves approximately 
six times faster than ordinary pilot positioners. 


@ Accurate — adequate air handling capacity for 
the larger valve tops. Positioner completely 
eliminates influence of stuffing box friction or 
of fluctuation of steam or liquid pressures. 


¢ Low Air Consumption — uses no more air than 
an ordinary room thermostat. Minimizes com- 
pressed air requirements. 


e Easily Adjustable — a single screw beneath 
the cover adjusts operating range between 3-16 
psi and starting point between 0-20 psi. 


V-530 PRECISION PILOT POSITIONER 


e Options — available with by-pass switch for 
uninterrupted operation during servicing. May 
be equipped with gauge cluster to show supply 
pressure, pilot pressure, and output pressure to 
the valve top. 


For complete details, write for Bulletin V-530. 
Johnson Service Company, Milwaukee 1, Wis. 


PILOT POSITIONER APPLIED TO VALVE 


PILOT POSITIONER WITH COVER REMOVED 


JOHNSON - CONTROL 


PNEUMATIC SYSTEMS 


DESIGN * MANUFACTURE * INSTALLATION * SINCE 1885 
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Take the legwork out of 
liquid measurement 


Here’s practical liquid measuring —the modern 
way...without roaming all over the lot! 
Liquidometer Gauges let you inventory distantly 
stored liquids at a glance. 


Completely automatic Liquidometer Gauges 
can be located as far as 250 feet from tanks. 
Think what this centralized system can mean 
in man-hours saved—let alone the additional 
safety of personnel who no longer have to trudge 
to, or tamper with, hard-to-get-at tanks. 


Simple to install, and requiring no maintenance, 
Liquidometer Gauges measure virtually all 
liquids conveniently, continuously, and cor- 
rectly. There’s a type available for practically 
every liquid measuring application. 


For complete details, write 


THE LIQUIDOMETER corp 


Dept. C , LONG ISLAND CITY 1, NEW YORK 





to any corporation except one 
which has been set up for offer- 
ing engineering services to the 
public.” 


Diversification Fever 

A few changes have been made 
by New York City engineering 
corporations recently, in the name 
of diversification. 

Burns & Roe, engineers and con- 
structors, has formed a construction 
company, Burns & Roe Construc- 
tion Corporation. In addition. 
Burns & Roe and Clinton B. F. 
Brill now are joint owners of Brill 
Engineering Corporation, which 
will engage in a broad spectrum 
of engineering activities. 

Electric Bond & Share Company, 
which already owns Chemical Con- 
struction Company and_ Ebasco, 
has acquired another subsidiary — 
Walter Kidde Constructors, Inc. 
This now gives Electric Bond & 
Share specialty firms in chemical, 
utility, and industrial design and 
construction. 


Engineering Books Needed 

The recent severe earth tremors in 
South America destroyed, among 
other things, $5 million worth of 
buildings and equipment at the en- 
gineering school of the University 
de Concepcion, in Santiago, Chile. 
The school is trying to rebuild its 
lost library, and urgently needs 
any mechanical or chemical engi- 
neering books that American engi- 
neers can spare. The request was 
forwarded through the American 
Institute of Chemical Engineers of- 


fice in New York. 
Dilemma of the Month 


The General Accounting Office was 
a little upset at one of its findings 
in a study of Oregon and Montana 
Federal Aid Highway projects. 
Seems the GAO found someone 
had scheduled a highway through 
the middle of a proposed reservoir. 
The GAO added that Bureau. of 
Public Roads officials were taking 
corrective measures. Designing a 


bridge, maybe? a 
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THERE IS A DIFFERENCE IN PIPE FITTINGS 


S0edline FITTINGS ARE MADE TO 
MEET CRITICAL STANDARDS 





Now you can comply with the severest codes and save up to 50% on critical stainless steel 
process lines when you specify SPEEDLINE Fittings and economical light wall Schedule 
5 or 10 pipe. 


The new issue of Code for Pressure Piping ASA B31.3-1959, for example, allows a design 
pressure of 611 psi for 2” ips Schedule 5, Type 304L process pipe at 100°F. Under the 
same conditions, allowable design pressure for 114” ips pipe would be 768 psi; for 
1” ips, 1122 psi. 

Since SPEEDLINE Fittings have been specially designed for use with light wall pipe, 
they can result in substantial installation economies whether you plan to butt-weld, 
flange or socket-join your lines. Yet. long tangent SPEEDLINE Fittings cost no more than 
other fittings which are suitable for ‘‘non-critical’’ service only. 

Let a SPEEDLINE Distributor show you why there 7s a difference with SPEEDLINE 
Fittings ...and what that difference can mean at your plant. Complete Catalog on request. 


For Distributor Listings see pages 1513 to 1516 Chemical Engineering Catalog. 


1008 


CORROSION-RESISTANT FITTINGS 


STAINLESS STEEL « ALUMINUM e SPECIAL ALLOYS 
) Ce) SG “ia XK 
G (ala j J S © G 
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Coal operators on the C&O have done a revo- 
lutionary job of modernizing, in both mines and 
preparation plants to economically produce high 
quality coals. These investments prove coal is 
the fuel of the future. 





CONSULTING ENGINEER 











COAL IS VITAL when a firm’s survival 


depends on top efficiency and pared costs 


Faced by constantly rising costs, thousands of industrial and commercial plants are 
exploring every avenue of promising economy in their effort to keep competitive and 
show a profit. 

Many, in their search, have rediscovered coal. For today, coal still is the biggest 
bargain in fuel — more economical, more reliable and convenient than ever before. 
Highly mechanized mining and preparation methods provide abundant coal of the 
finest quality, clean and graded for every purpose. Chesapeake and Ohio’s huge 
modern coal-car fleet delivers it dependably, economically. And rich, untapped reserves 
of bituminous coal stand ready to serve for centuries. 

Revolutionary advances in combustion equipment further enhance coal’s superi- 
ority as a source of heat, power and process steam. New installations or modernization 
can provide automatic combustion control and complete instrumentation from bin to 
boiler and beyond. 

Coal, for these reasons, remains the wise choice in fuel... for industry... for small 
businesses and commercial establishments... for institutions. It is the low-cost, high 
efficiency fuel, and it’s here in abundance! 


Chesapeake and Ohio Railway 
TERMINAL TOWER, CLEVELAND 1, OHIO 








A modern boiler room in pastel colors has a C&O Fuel Service Engineers provide free The 5100-mile Chessie Route directly 
clean, almost clinical appearance. Automatic sealed consultation to C&O patrons on combustion, serves over 300 mines in America’s richest 
handling of coal and ash eliminates dust. Advance- application, equipment, or plant arrangement bituminous coal reservoir with the finest 
design combustion equipment gets top BTU's from problems. Write to R. C. Riedinger, General fleet of 68,000 coal cars. Specify C&O 
your fuel dollar. Coal Traffic Manager, above address. routing for dependable, efficient delivery. 


CHESSIE SERVES THE COAL BIN OF THE WORLD 
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JOB REPORT: NELSON Stud Shear Connectors in Composite Construction 


COMPOSITE S7EEL-CONCRETE 
CONSTRUCTION... 


in the new Pfizer Medical Research Laboratories 


Composite construction saved 20% on steel tonnage in this modern three-story 
research facility which consolidates many scientific disciplines in the search 
for new drugs to advance better health and lengthen man’s life span. Accord- 
ing to consulting structural engineers, Garfinkel and Marenberg, by using 
lighter, shallower steel beams, more space was provided for the passage of pip- 
ing and duct work, while minimum depth of floor construction was maintained. 


Nelson stud shear connectors were welded to the top flanges of the steel floor 
beams and were then embedded in the concrete floor slab. Once the concrete 
set, the shear connectors transferred horizontal shearing forces from the beam to 
the concrete slab...causing the concrete and steel elements to function as a unit. 


Composite construction can provide these economies and advantages for 
your next job... shallower beams to meet equal load requirements + provide 
the same usable cubic area with less building materials « longer spans for 
greater load-carrying capacity per pound of steel + wider spacing of columns 
for more unobstructed floor space. 

For complete information, call in your local Nelson Field Man, or write for 
“Composite Construction for Buildings’, Nelson Stud Welding, Division of 
GREGORY INDUSTRIES, INC., Dept. 14, Lorain, Ohio. 


Pfizer Medical Research Laboratories, Groton, Connecticut. Architects: Shreve, Lamb and Harmon Associates * Structural Engineers: Garfinkel and 
Marenberg * General Contractor: W. J. Barney Corporation —all of New York City * Structural Steel Contractor: Elizabeth Iron Works, Elizabeth, N. J. 


NELSON Stud Shear 
Connectors care approved 
by AASHO for bridge 
construction. 


FOR BETTER é ‘ 
CONSTRUCTION “4 


NELSON STUD WELDING 


Division of GREGORY INDUSTRIES, INC. 


Manufacturers of...Nelson Stud Welding Products « Nelson Bulidog 
Concrete Fastening Products « Nelson Powder-Actuated Fastening Tools 


CONSULTING ENGINEER 





The Word 
From Washington 


EDGAR A. 


In Brief 


€ The Small Business Administra- 
tion has become big business in 
the course of aiding small busi- 
nesses. Since its creation in 1953, 
the SBA has handled more than 
$1 billion in loans. The more than 
21 thousand loans made by the 
agency up to September of this 
year averaged about $47 thousand 
apiece. 

€ The Associated General Contrac- 
tors of America, through its gov- 
erning and advisory board, predicts 
the total volume of new construc- 
tion in 1960 will be close to the 
all-time high of $56.1 billion, set 
in 1959. The board added that the 
outlook for the construction indus- 
try during the next several months 
will be about normal for this time 
of the year. 


The Superhighways 


In 1960, many thousands of Ameri- 
can motorists in all parts of the 
country rode, for the first time, on 
links of the divided, multilaned, 
stoplight-free, interstate highway 
system. Talks with motorists, high- 
way workers, state highway offi- 
cials, and engineers gave concrete 
proof that the motorists are ready 
and willing to pay for completion 
of the system. 

Chances are that the 41,000-mile 
interstate system will be accel- 
erated during the next two years, 
despite the repeated rumors of 
mishandling and corruption preva- 
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lent in sections of some states. This 
can be expected, because of the 
heavy amount of money already 
invested. However, the “Watchdog” 
committee, headed by Representa- 
tive John Blatnik of Minnesota, 
should have a healthy effect on 
state highway departments which 
are responsible for actual construc- 
tion. A 3316-mile motor trip into 
eight southern states indicates that 
fine highways can be built without 
scandal and apparently at reason- 
able costs. 

It is true that some officials ex- 
press concern over the prospective 
upkeep costs facing the states. 
Nevertheless, they are immediate- 
ly concerned with getting more 
and more interstate mileage com- 
plete because it is what the peo- 
ple want. 


Recruiting Program 


A study of the personnel recruit- 
ing costs of 102 private industrial 
firms supplying hardware to the 
Defense Department has been com- 
pleted by the Department at the 
suggestion of the House Manpower 
Utilization Subcommittee. In_ this 
study, 76 of the companies had 
more than 50 percent of their busi- 
ness with the government. Their 
recruiting costs for each new engi- 
neer or scientist hired amounted to 
$1022, compared to $751 by the 
26 other firms whose business is 
predominately commercial. 

The Manpower Utilization Sub- 
committee has been keenly inter- 


ested in what it describes as ex- 
cessive use of tax monies by con- 
tractors in the hiring of engineers 
and scientists for defense projects. 
Chairman J. C. Davis, of Georgia, 
that the 

abnormally 


declared Subcommittee 


recognizes high re- 
cruiting costs as a factor in the 
excessive turnover of personnel. He 
maintained that excessive person- 
nel turnover detracts significantly 
from the effective utilization of en- 
gineering and scientific talent in 
our defense effort. 

Davis said these high recruiting 
appear 
“even more attention in negotiat- 


costs would to warrant 
ing contract costs and in specific 
auditing by the Military Depart- 
ments involved.” 

City Planning 

The success of downtown revitali- 
zation programs is dependent upon 
the active support of top commu- 
nity leaders, according to Paul Op- 
permann, past president of the 
American Institute of Planners. 
The National Association of Real 
Estate Boards published Opper- 
mann’s views on “Trends in the 
Central City — People, Parking, and 
Planning,” in its fall quarterly pro- 
fessional publication, The Journal 
of Property Management. 

“Private leadership and _ private 
money build the community,” said 
the urban planner. “Public authori- 
ties — government officials and 
planners — provide the framework. 
If a city is to have an effective 





Reliance EYE-HYE- 


the first successful 


remote reading water level gage 


known to American engineers 


24 years old and still going strong! 





ay j Bee 


Wy), Mu, / on \" 
Mp) ANN 


All-liquid operation—simple manometric principle. 

Liquid column reading—like the familiar boiler gage. 

Sharp bi-color indication—water level in drum indi- 
cated by a bright green column; steam space 
indicated by plain water. 

Generous reading range—latest model EYE-HYEs 
are clearly read all around your control room. 

Never quits through power failure; only the illumi- 
nation fails, but gage still functions perfectly— 
can be read by daylight, flashlight or temporary 
room illumination. 


Never a “sissy” —EYE-HYE has no delicate parts 
to get out of adjustment. Construction is rugged. 





Boiler room personnel can't tamper—each EYE-HYE 
is calibrated at factory for its specific job. No 
adjustment needed at job site—can't be im- 
properly adjusted on location. 


Maintenance almost nil—EYE-HYE simplicity makes 
few demands for service. 


EYE-HYEs are now serving well satisfied users 
throughout the world, on land and sea. Models for 
wall or panel mounting; pressures to 3000 psi. 
Write for EYE-HYE catalog material. 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 


Reliance i 


58 





program, it must develop an or- 
ganization to create a real part- 
nership between local government 
and the business community.” 


Population Explosion 

There is growing concern in Wash- 
ington over blighted central areas, 
overcrowded suburbs, and ever- 
increasing taxes, plus vanishing 
supplies of fresh water in some 
communities. 

The cold, hard facts are, accord- 
ing to Robert C. Cook, president 
of the Population Reference Bu- 
reau, Inc., that unless the birth 
rate decreases, the problems are 
going to increase. The Bureau, a 
nonprofit, scientific and educational 
organization located in the nation’s 
capital, recently published a sum- 
mary of 1959 research on world 
birth rates. The study shows a cur- 
rent increase of 50 million people 
a year throughout the world, a 
growth far too rapid for the world’s 
resources. Cooked warned, “Even 
in the fabulously fortunate United 
States, the rapid growth and high 
mobility of our population is piling 
up problem after problem.” 
Water ... Development 
A report on the engineering feasi- 
bility and economic justification of 
development of the water resources 
in Nebraska’s North Loup and 
Loup River valleys is being studied 
by the affected states and Federal 
agencies. The report, prepared un- 
der the direction of the Bureau of 
Reclamation, covers part of a pro- 
posed $44,376,000 nine-state Mis- 
souri River development, which 
was authorized under the 1944 and 
1946 Flood Control Acts. 

Reclamation Commissioner 
Floyd E. Dominy said major 
changes in earlier engineering plans 
make it desirable that the report 
be presented to Congress for re- 
authorization. 


Water .. . Supply 


According to authorities at the Of- 
fice of Saline Water, demand for 
industrial fresh water by 1980 will 


CONSULTING ENGINEER 





) Gy 
% alt 
Ny, “w, ey, 
“s PAA a 
Vuitty, 
“ty, 


™ 
‘ah 
els. 
bias. 
M4 Gn 





TWISTED 


. fet : vw 
atit= Avg Cross Bars 


: 3 in 1 + WN \ : i\\y e { 

oo. wee ALTERNATE 
wi hie. ee +H 

SA wy Cyt. ea | right and left 
Dk) iN init v \ . 





EXTRA SAFETY UNDERFOOT } 
on this Cement Plant Stairway 
with 


KERRIGAN 


Weldforged ’ = When you specify Kerrigan 


Weldforged grating you get 


OPEN STEEL TREADS , , . — = the utmost in underfoot and 


underwheel safety . . . in ad- 








dition to its well known econ- 
omy features. Bearing bars, 
and cross bars that alternate 
right and left, are electronically 
weldforged into inseparable, 
one-piece units that stand up 
under the severest kind of 
punishment. 


Get the engineering facts! Write now 
for FREE catalog. Address: Dep't 
C12 


‘Ge 
KERRIGAN 


IRON WORKS COMPANY 


Nashville, Tennessee 





A PRODUCT OF HORACE T. POTTS COMPANY 522 E. ERIE AVENUE, PHILADELPHIA 34, PA. 
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be five times the 1955 total. There- 
fore, water problems are going to 
increase rapidly. By 1980, the pre- 
dicted demand for fresh water will 
be 597 billion gallons, exceeding 
the dependable available natural 
water supply of 515 billion gallons 
daily. For this reason, the saline 
water conversion program must re- 
ceive increased attention until 
there is a breakthrough for practi- 
cal conversion. Our country, of 
course, has an unlimited supply of 
saline water to convert to fresh wa- 
ter if it can be done economically. 


Water ... Conversion 


The Office of Saline Water has as- 
signed to the Catalytic Construc- 
tion Company, engineer-architect 
firm of Philadelphia, the design of 
a salt water conversion plant at 
Roswell, New Mexico. Catalytic 
was chosen from among 65 engi- 
neering firms considered by the 
Interdepartmental Board of Re- 
view. The contract calls for a cost 
plus fixed fee, not to exceed $96,700. 


The New Mexico plant is one 
of five experimental demonstration 
stations that will convert salt water 
into fresh water. Utilizing a forced- 
circulation vapor-compression proc- 
ess, the Roswell plant will be de- 
signed to convert high salinity well 
water of the Roswell area to fresh 
water at the rate of 250,000 to 1 
million gallons daily. 


Building Mexican Roads 


A $25 million loan to aid in de- 
veloping Mexico’s highway net- 
work has been made by the World 
Bank. The loan will finance the 
foreign exchange cost of building 
or improving 13 roads with a total 
length of about 2000 miles. 

The roads in Central and South- 
ern Mexico are among the most 
important in the Mexican govern- 
ment’s five-year program to de- 
velop its highway system. Rapid 
growth of the Mexican economy 
has required substantial expansion 
of the country’s transport system. 
Today the country has a total of 


about 28,000 miles of asphalt and 
gravel highways. 


Another Parkinson’s Law 


The Bureau of Indian Affairs, un- 
like other Federal 
agencies, is seeking to work it- 
self out of business. How? By 
doing everything possible to make 
the American Indian self-sufficient. 
Nevertheless, it will be a long time 
before the agency folds its tent. 
For the coming fiscal year, offi- 
cials of the Bureau say it will 
continue its long-standing policy 
of using contractual engineering 
services whenever the work load 


government 


of the Bureau's engineering § staff 
has been exceeded or special en- 
gineering qualifications are specifi- 
cally required. 

Meantime, the Bureau has no 
plans to expand its 100-man engi- 
neering staff during the next fiscal 
year. Officials say it is impossible 
at this tirme to predict accurately 
what percentage of its engineer- 
ing will be farmed out. ~_— 





how many communication system 
salesmen do you need to see? 


Wireless 
Paging 


Intercom 


Public Address 


Background 
Music 


Private Automatic 
Telephone 


Emergency 
& Evacuation 


Hospital or 
School 
Communications 
Systems 


MINE SUPPLIERS... Ofoooo Ue CONSULAMT? 


Of all the manufacturers of voice communication equipment, 

only DuKane offers a complete selection. Only DuKane offers 
nationwide sales and service coverage by experienced, factory-trained 
engineering distributors. Only DuKane custom-engineers systems 

from mass-produced components, for maximum service plus maximum 
economy. Put DuKane’s 300 sound system consultants to work for you! 





New drafting and planning aid: 
DuKane’s chart of electronic 
communication equipment 
symbols. Write on your 
letterhead for a free copy. 


DuKawne INSTANT VOICE COMMUNICATIONS 
CORPORATION . Dept. CE-120 ¢ St. Charles, Illinois 
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can you afford to recommend 
a boiler designed 20 years ago”? 


GETTING MORE HEAT FOR THE FUEL DOLLAR 


The W. T. Rawleigh Company, manufacturer of toiletries, 
medicines and food products for the home and farm, 
replaced two old firebox boilers in their Memphis, Tennes- 
see, branch with one fully automatic, combination-fired CB 
boiler. Mr. James Trindle, office manager, reports: “Our 
records show... 36.4% less fuel consumed during winter 
months that averaged about 12% colder than the previous 
year. We're getting greater fuel economy than we expected.” 








Since World War II, /ess than 20 years ago, fuel prices have 
soared. And these higher costs put a premium on “little” 
boiler inefficiencies that might have been ignored when most 
boilers were designed. 

In the face of rising fuel costs, one manufacturer, Cleaver- 
Brooks, has led the way in up-to-date, “designed in” econ- 
omy. Modern Cleaver-Brooks packaged boilers provide a 
combination of fuel-saving design standards that cannot be 
found in any other boiler — at any price. 

It is this combination of features — four-pass design, forced- 
draft combustion, updraft construction and ali the advantages 
of five square feet of heat-transfer surface per boiler horse- 
power — that puts fuel costs down where they belong. 

All this is provided by Cleaver-Brooks in the most com- 
pact, automatic packaged unit on the market. Sizes through 
600 hp... oil, gas and combination oil-gas firing... larger 
sizes in Cleaver-Brooks. Springfield water-tube boilers. All 
models completely pre-engineered and tested as a package 
... expertly started by a trained field engineer. 

See your local Cleaver-Brooks agent or write for a set of 
boiler-room templates designed for consulting engineers. 


Cleaver ey Brooks’ 


ORIGINATOR AND LARGEST PRODUCER OF PACKAGED BOILERS 


CLEAVER-BROOKS COMPANY 
Dept. P, 380 E. Keefe Ave., Milwaukee 12, Wisconsin 





the’reign of confusion is over 


Newly Designed Westinghouse Breakers 


The confusing assortment of letters that tagged the breakers of the past should trouble you no 
more. The reason: clear-cut designations for the new smaller size Westinghouse breaker family. 


New designations mean that specifying is simple . . . identifying each breaker is easy. 
High interrupting ratings in smaller frame sizes mean you save as much as 50% on space. 


The Westinghouse design means that you have extra-long life, unfailing reliability. 
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Are Simple to Specify /Easy to Identify 


Any way you look at it, the NEW Westinghouse breakers are the ones you’ll want to use. 

More information? Contact your nearest Westinghouse representative, Westinghouse distributor, 
your independent panelboard builder... or write Westinghouse Electric Corporation, Standard 
Control Division, Beaver, Pa. 

For a large, plastic laminated wall chart of the new breaker line, write Westinghouse. 

All Westinghouse AB breakers meet or exceed NEMA and UL specifications. 


You can be sure... ifit's Westinghouse (~w) 
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HERE'S 
HOW 


TO 


MOVE 


18 MILLION 
GALLONS 
OF WATER 


EVERY 


DAY 


PEERLESS PUMP INSTALLATIONS LOCATED THROUGHOUT DOMINGUEZ WATER CORPORATION 


tet 
TYPICAL 
64 


GET 
THE 
JOB 
DONE 


In virtually constant use, Peerless pumps 
insure dependable water flow to utility’s 


18,000 customers... 


The Dominguez Water Corporation has 
a colorful history that dates back to the 
early Spanish land grants in California. 
It was first formed in 1911 and its initial 
patrons were farmers of land which 
formed a part of the historically famous 
Rancho San Pedro. 

Today this privately owned public 
utility serves over 17,000 residences 
and 1,000 agricultural and industrial 
customers. Its service area comprises a 
35 square mile section in the southern 
part of Los Angeles County. 
Throughout the system, this immacu- 
late-looking facility makes virtually 
constant use of Peerless pumps. Practi- 
cally all of the water they distribute is 


Putting Ideas to Work 
PEERLESS PUMP 
HYDRODYNAMICS DIVISION @ 


Plants: Los Angeles 31 California, and 
® Indianapolis 8, Indiana. 


pumped by Peerless. From tiny 2 hp 
Fluidyne pumps and large Type A 
booster units to mammoth deep well 
turbines, these sturdy pumps keep 
water moving in a steady flow. Many 
of the pumps have seen 25 years or 
more of continuous service. And down- 
time for repairs is practically non- 
existent, reports operation personnel. 
Years of performance. Lowest possible 
maintenance attention. Best service. 
These are typical qualities you can 
expect and get in a Peerless pump. 
Get the facts on this fine complete line 
of pumps now. Write today for a catalog 
and the name of the Peerless repre- 
sentative in your area. 


Offices: New York; Detroit; Chicago; Cleveland; 
Indianapolis; St. Louis; San Francisco; Atlanta; 
Plainview; Lubbock; Phoenix; Albuquerque; 
Los Angeles; Fresno. 


Distributors in principal cities. 
Consult your telephone directory. 
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Industry and the Consultant 


“To achieve the maximum benefit 
of association with the consulting 
engineer, industry must recognize 
the need for his services during 
the very preliminary stages of a 
project. 

“This affords 


the engineer the benefit of indus- 


early association 
try’s basic thinking and ideas and, 
in turn, permits the engineer to 
fully study and analyze the re- 
quirements of a project, review 
the economics involved, and recom- 
mend the ultimate course to be 
followed. 

“After completion of prelirainary 
work, the consulting engineer func- 
tions as industry's guide through 
Dur- 


ing this time, he is available for 


final execution of the work 


decisions and any study which may 
be required on such items as ma- 
terials handling systems, process 
design, air handling, waste treat- 
ment and disposal, plant layout, 
and air pollution. 
“Industry's awareness of the 
need for the consulting engineer 
has reached a new high during the 
last 15 years. This is exemplified 
by the number of widely diversi- 
fied projects on which consulting 
engineers have been used during 
this period. This work includes 
bionucleonics buildings, bioastro- 
nautical structures, ion and plasma 
jet facilities, research and develop- 
ment centers, production facilities, 
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“Quote... End Quote” 


and now, the entrance into the 
complex structures and _ facilities 
which will be required for our con- 
tinued challenge of space. 

“The wealth of experience gained 
during this past period is surely 
the best guarantee the consulting 
engineer has of industry’s need for 
his services in the future.” — Rob- 
ert P. Dalton, The Ohio Engineer, 
October 1960. 


Prestige Through Culture 


“The problems encountered by an 
engineer in the course of his career 
are by no means all of a technical 
nature. There are all kinds of prob- 
lems, and many of them cannot be 
worked out with a slide rule. 

“Labor problems, for instance, 
cannot be settled on the basis of 
geometric demonstrations or differ- 
ential equations. Nor can a con- 
struction job be planned without 
due consideration being given to 
the human element. Administering 
a budget has little in common with 
the principles of hydraulics and 
mechanics. In short, is it not a fact 
that in his contacts with his fellow 
men, an engineer has as great a 
need for letters as for figures, or 
as great a need for culture as for 
technology? 

“If, therefore, we are compelled 
to go a mile in the paths of tech- 
nology, let us not be afraid to go 
another mile, either at the same 
time or afterwards, in the paths of 
culture. 


“Let the position of engineers 
compare favorably with that of any 
other group known for its high 
level of culture. Let engineers. for 
instance, be among those who read 
the best books, or even write them, 
who attend plays and concerts, who 
are seen in art galleries, and who 
lend both their ear and their voice 
to those ideas which, in the long 
run, determine the course of our 
civilization. 

“The mere language of our pro- 
fession is too technical for general 
understanding. In order to be un- 
derstood by all, one has to speak 
the language of culture.” — Arthur 
Piche, P. Eng., president of the 
Corporation of Professional Engi- 
neers of Quebec, in the Bulletin, 
Aug.-Sept., 1960. 


Political Chains on Science? 

“One of the most effective ways 
for scientists to exchange informa- 
tion and keep abreast of new de- 
velopments is by way of scientific 
meetings Foreign scientists 
sometimes have trouble getting 
visas to come to this country, and 
sometimes they find it impossible. 
This is one problem, but it is not 
the only one. Some of our scien- 
tists — government scientists — find 
themselves subject to a special rul- 
ing that limits their freedom to at- 
tend meetings abroad. This special 
limitation applies to international 
meetings that will be attended by 
scientists from countries not recog- 





sadly under-employed British 
industry. Nuclear 
built to British 


can, if required, produce sizeable 


atomic power 


stations designs 
outputs of weapon-grade plutoni- 
um, and although there is a case 
nuclear 


to be made for power in 


Bombay, it is clear that the Indians 


want plutonium too, They refuse 


to give undertakings not to use 


plutonium for military purposes — 
which are 


undertakings normally 


demanded and given when a nu- 


clear power station is exported 
from one country to another. The 
head of India’s atomic energy in- 
dustry, Dr. Bhabha, fought long, 
passionately, and unsuccessfully at 
the recent meeting of the Interna- 
tional 


Atomic Energy Agency to 


waive or water down its  safe- 
guards against misuse of plutonium. 

. plutonium-producing power 
station of this size (nearly twice 
that of Calder Hall) would pro- 
vide an essential base for the pro- 
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OIL...GAS... OIL & GAS 


FORCED DRAFT—REGISTER TYPE 
PACKAGED BURNER SYSTEM 


FULLY AUTOMATIC OR SEMI-AUTOMATIC . . 
system is manufactured in a wide variety of sizes and models, 
arranged for firing steam boilers and high temperature hot 
water generators of all types up to the equivalent of 100,000 
lbs. of steam per hour. Available with axial flow blowers or 
centrifugal blowers fitted with electric motor or steam turbine 


“SAV-PAC” is built for trouble-free performance, extra 
economy using all grades of fuel oils, gaseous fuels or com- 
binations of both. Self-contained unit includes register-type 
burner, forced draft fan, air-fuel controls, wiring and piping 
in separate enclosed panels, mounted complete. 

Also available Topp ROTO-vAC fully automatic forced draft 


Write for complete details and specifications 
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Sales and Service Departments: Columbia and Halleck Sts., Brooklyn 31, N. Y. 
Plant, Sales and Service: P. O. Box 9666, Houston, Texas 
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duction of nuclear weapons. Scien- 
tists who have 
been invited to India during the 
past six years seem in no doubt 
that this end is being kept fully in 
mind. The capacity to manufacture 
and process nuclear fuels already 


and_ technicians 


exists. However understandable In- 
dia’s attitude may be, 
question far more taxing than In- 
dia’s ability to pay for the atomic 
power station. If Britain and the 
United States stand firm and re- 
fuse to supply the installation un- 


it poses a 


less India gives the required safe- 
guards not to use the plutonium 
for weapons, will France be equal- 
ly firm? And what of the Soviet 
Union, whose delegations have told 
the Indians they would provide 
fuel without strings — though Mos- 
cow has taken no steps to imple- 
ment any such promise and might 
have some pointed questions from 
Pekin if it did. If the British gov- 
ernment yields to pressure from 
the atomic industry here, and gives 
the Indians what they want, how 
it hold 


Japan, to the letter of their agree- 


will other countries, like 


ments?” — The Economist, October 


15, 1960. 


Partnership for Progress 
“Our 
enormously. ; 
help government, forget for a while 
at least the firms, charts and dog- 


government must improve 


If you really want to 


mas of efficiency experts, reformers, 
and civic uplifters as to what is na- 
tional. The agency which can do 
a job best is the one to do it. But 
always our task is to find the 
and women who can lead, 
courage them, to give them incen- 
tives, rewards, status, and respect, 
and to protect them from gratui- 
tous insult, marginal libel, 
dirty, irresponsible guttersnipe at- 
tacks. Public servants are not the 
enemies of private ente rprise. The ny 
are not rivals. In the partne rship 


men 
to en- 


and 


of government and individual ini- 
tiative lies the hope of democracy.” 
— Robert Moses in an address pre- 
sented to the American Public 
Works Association. o- 
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Significant City 


The historic Boston Tea Party was a dramatic 
protest against ‘‘taxation without representation.”’ 

In modern Boston, with its great educational 
institutions and musical organizations, its whole- 
sale market activities and diversified commerce 
and industry, the only ‘‘tea parties’ are of a 
social nature. 

Here, as nationally, the electric utilities and the 


KERITE CABLE 


KERITE 


three major railroads serving the area contribute 
importantly to area development. 

As Boston has grown in size and importance, its 
increasing power and transportation cable needs 
have been filled by Kerite with a standard of 
dependability which began in 1854. And as the 
need for quality cable continues to grow, 
Kerite will be ready to supply it. 
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General Office—30 Church Street, New York 7, N. Y. 


SALES OFFICES: 
Albuquerque, Ardmore, Pa., Birmingham, Boston, Chicago, Cleveland, Denver, Glendale, Cal., Houston, Lake Wales, Fla., Portland, Ore., St. Louis, Salt Lake City, San Francisco, Seattle 
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nized diplomatically by the United 
States. Before a government scien- 
tist can attend such a meeting as 
a participant or at government ex- 
pense, the State Department must 
be satisfied that no scientist from 
any nonrecognized country will be 
present. If any scientist from a non- 
recognized country plans to attend 
the meeting, then our government 
scientists may not go unless they 
pay their own way. Ev en if they do 
pay their own way, they may not 
deliver a paper at the meeting. 


“The State Department justifica- 
tion for the policy is this: if scien- 
tists employed by the government 
should attend meetings along with 
scientists from, for example, East 
Germany or Communist China, our 
policy of nonrecognition would be 
weakened. The supporting argu- 
ment is that nonrecognized coun- 
tries would make the propaganda 
claim that our scientists are govern- 
ment officials and that consequent- 
ly their attendance at meetings 


with representatives from these 





Vulcathene 
Costs 
Less, ~&> 


LW 
LA 


> Sv 


> Sd, 
YO 


y 


S. 


Weighs RES 


Installs 
Faster 
than 


any other 


4 





Acid-Proof Drainage System 


Here’s the proved, modern way to 
drain corrosive wastes—at less 
than half the cost of other systems. 
Vulcathene has everything you 
need—pipe, fittings, sinks, traps, 
in a wide range of sizes—com- 
petitively priced for any waste 
system. Save on economical instal- 
lation and trouble-free, main- 
tenance-free life: 

FASTEST, EASIEST INSTALLATION! Lift 
20’ sections with one hand; make 


leak-proof joints in seconds by the 
patented Polyfusion® method. 


CORROSION-PROOF, ACID-PROOF, 
SHATTER-PROOF... 


material for all waste systems. 


CLOG-PROOF, SCALE-PROOF! Smooth, 
non-adhering bore throughout. 
Find out how you can save every 
way with use-tested, 
Vulcathene. 


WRITE Dept. 4112 for new catalog. 
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countries constitutes de facto 
recognition. 

“Whatever the merit of the diplo- 
matic issue, it ought to be weighed 
against the losses that the ruling 
entails. It is not the individual g gov- 
ernment scientist alone who loses; 
the agency that assigns him to at- 
tend the meeting is acting in the 
national interest, and that also suf- 
fers. Do we stand to lose more 
than we gain by our policy? In one 
way we clearly do. By the simple 
expedient of sending a representa- 
tive to a meeting, a nonrecognized 
country can block the attendance 
of our government scientists. We 
thus allow our participation to be 
governed by these non-recognized 
countries rather than by our own 
national interest. 

“Another objection to the argu- 
ment in support of ths pauer is 
that even though the scientists in 
question do work fcr our gover:- 
ment, they wg not 
diplomatically. 
of government scientists at a moet 


represe y+ US 
‘hus the preseace 
ing of the kind heing ‘Ais ussed 
cannot reasonably be construed 

despite the State Department's ap 
prehensions — as a_ ste 
The 
Scientific 
1958 passed a resolution affirming 


toward 
recognition. Internaiicnal 
Council of Unions in 
the right of scientists to partici- 
pate in international scientific ac- 
tivity ‘without regard to race, re- 
ligion, or political philosophy’ and 
added that such participation ‘has 
no implications with respect to 
recognition of the government of 
the country or territory concerned.’ 
In April 1960 the Governing Board 
of the National 
Sciences-National Research 


Academy of 
Coun- 
cil endorsed that resolution .. .” — 
An editorial in Science, 
ber 30, 1960. 


Septem- 


Bombs for India? 


“The Indian government has put 
the West on a hot spot by inviting 
tenders for a 300 megawatt nuclear 
power station to be built north of 
Bombay. This is one of the few 
possibilities capable of helping the 
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AMERICAN BRIDGE DOUBLE DECKS CLYDE HOISTS 
ON BARGE MOUNTED TOWER DERRICK 


y he two Clyde Hoists used by American Bridge Division of U.S. 
Steel Corp. were years apart in manufacture. In age and appearance 
they were very different. But in the important measurements of hoist 
value they are identical twins. 


Both Clyde Hoists were carefully engineered, trademarked by in- 
tegrity of manufacture and performance that equaled or exceeded 
claim or promise. Both were carefully designed and rugged.y con- 
structed to lower material handling costs with greatest possible safe- 
ty; to require minimum maintenance and to offer maximum acces- 
sibility for servicing. 

Clyde has been building good hoists ... the best hoists .. . for more 
than seventy-five years. 


Write for Bulletin 34A for specifications 


on the complete line of Clyde Hoists 
American Bridge Division, United 
CLYDE IRON WORKS 1 States Steel Corporation has a 165 foot, 
“4 MWCe barge-mounted tower derrick to set 
"la / steel on the center span of the new 


Established 1899 high bridge at Duluth-Superior, western 
DULUTH 1,MINNESOTA terminal of the St. Lawrence Seaway. 


HOISTS : DERRICKS : WHIRLEYS : BUILDERS TOWERS Two Clyde Hoists were used, one to 


P SUBSIDIARY OF vee mene UNLOADERS : CAR PULLERS : ROLLERS yap ay derrick and one to position 
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City of Binghamton sees clear water ahead for a full generation 


Westinghouse Powers-Up New Filtration Plant 
to Meet Rising Demands of Next 30 Years 


Present population: 85,000—growth reaching at least 105,000 by 1975. This is the future for Binghamton, 
booming city in upstate New York. With this fact in mind, planning of their new 4,000,000-dollar filtration 
plant accented expandability for rapidly increasing water demands to 1990. 

Westinghouse has provided a power distribution system that will assure this objective. With present pumps 
and treating equipment, total capacity is 31,000,000 gallons per day. Plant capacity can be expanded 50% 
during the 30-year period without additional substation, bus or switchgear equipment. Beyond basic flexibility, 
the electrical equipment will be called upon for absolute, 24-hour reliability for this projected long life span. 
Westinghouse power components are coordinated to work together, and will fulfill this objective also . 
dependability, with minimum servicing or maintenance. 

For look-ahead electrical planning and products to match, call 
your Westinghouse representative, or write Westinghouse Electric Westinghouse 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. 

You can be sure... if it’s Westinghouse. 


*e 


1. The Susquehanna gives up its water 
... Pipe gallery located under the filter 
operating floor houses raw water, back- 
wash and waste water lines, control 
piping and valves. 

2. Strength, beauty and simple utility 
. .. Plant exterior is finished in blue 
glazed brick, yellow porcelain enameled 
steel panels, anodized aluminum trim. 
3. Utilized plant control... Main distri- 
bution center for new plant provides 
power to motor and auxiliary feeder 
circuits. Fed by 4000-ampere ventilated 
low-impedance bus duct, board consists 
of (right to left) plant service trans- 
former and power panels; 480-volt 
switchboard with incoming line and 
motor feeder breakers of reliable DB 
design; control panels including flow 
and pressure indicators, gauges and 
master indicating lights to show status 
of all plant operating equipment. En- 
tire unit was assembled by Westing- 
house and delivered complete and pre- 
wired for fast, easy installation. 

4. Mr. G. E. Rickard, Water Superin- 
tendent, checks ammeter reading at in- 
coming switchgear and master control 
board with Mr. R. C. McNamara, City 
Engineer, who supervised over-all con- 
struction project. 

5. Dependable power for 30 years... 
G. E. Rickard and R. D. Batley, West- 
inghouse Sales Engineer, discuss one of 
three Westinghouse SL transformers 
in plant outdoor substation. Present 
bank capacity is 2500 kva—future up- 
rating to 2875 kva is possible through 
provisions for addition of forced air 
cooling. Westinghouse transformers 
feature exclusive Insuldur® insula- 
tion and Hipersil® grain-oriented 
steel cores to give extended life and 
higher efficiency. This substation, fur- 
nished by Westinghouse, also includes: 
15-kv, 600-ampere, 100,000-kva IC oil 
circuit breakers; Type V disconnect 
switches; Type S station service trans- 
former; main low-voltage bus as well 
as the integrated steel structure. 
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Filtration Plant Powers-Up for Next 30 Years 


(cont’d) 


OwNneER: City of Binghamton 
GENERAL CONTRACTOR: Smith-Howard and Sprague, Binghamton, N.Y. 
ELECTRICAL CONTRACTOR: Lord Electric Co., Inc., New York, N.Y. 
CONSULTING ENGINEERS: Leonard S. Wegman Co., New York, N.Y. 
Alexander Potter Associates, New York, N.Y. 
ELECTRICAL DISTRIBUTOR: Westinghouse Electric Supply Co., Long Island City, N. Y. 


6. Compact, expandable motor control . .. These Westinghouse units, together with the lighting panel- 
board (door open), centralize control for all auxiliary equipment in the chemical building. Motor starters 
serve mixers, drives, pumps. Thirty-kva transformer, feeding panelboard, completes assembly. Blank 
sections, at left, permit future additions. 

7. Control for added capacity ... Starters for high lift pumps include two new Westinghouse reduced 
voltage autotransformer types to complement several starters moved from original plant. Control 
accessories were added to modernize these—thus providing an economical conversion to the new control 
scheme. Westinghouse starters were used to control new 600-hp high lift pump and 125-hp wash 
water pump. 

8. Close cooperation among the consulting engineer, electrical contractor and Westinghouse makes it 
possible for Binghamton to provide for the future today. Seen at left: A. J. Juris and E. J. Young of 
Lord Electric Co.; E. Piller, Westinghouse Electric Supply Co.; P. J. Gallagher, Westinghouse; and 
J. J. Fenley of Lord. 

9. Color and light welcome visitors... Lobby area is handsome with terrazzo flooring, marble paneling, 
mosaic tile stair wells. Westinghouse Mainliner fluorescent luminaries blend with building’s structural 
elements. Average illumination intensity is 90 foot-candles. 

10. Room for more ...C. E. Ahern, filter operator, seen at Westinghouse NLAB lighting panelboard 
which contains normal and emergency breaker sections with spares for future circuits. Flush trim and 
special brass hinges harmonize with architectural detail of plant. 

11. Take water, add chemicals, mix well... G. E. Rickard and R. D. Batley inspect the slow mix tanks. 
Settling tanks in background provide 32-hour detention. Entire area is illuminated at night to promote 
safe operation and permit 24-hour observation of flocculation process. 


Westinghouse ~w) 




















“Where's the boiler refractory?” 


IN FIREMAN 
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CLEAN FLAME cxt/uz seconds FROM COLD START 


No hot refractory needed to support combustion 


The new WhirlPower heating package 
makes a clean flame in a cold firebox, be- 
cause it does not depend for its combus- 
tion efficiency on the reflected heat of hot 
refractory. All conditions for complete 
combustion are created within the fire-cong, 
itself. It starts clean and stays clean. 
Whether firing oil or gas, the eatire air: 
supply is introduced through the firing 
port, under forced draft, into a sealed 
combustion chamber. Fuel and air are 
combined within a firing head of new and 
unique design. Since firebox pressure re- 
mains constant (unaffected by the uncer- 
tainties of natural draft) the air volume 


can be as accurately metered as the fuel 
supply. 

Exceptional economies in fuel 
and maintenance 


‘Iron Fireman WhirlPower combustion 


eliminates many causes of service. Most 
service calls result from sooted flues, 
fouled electrodes, dirty combustion con- 
trols, or by carbon-clogged nozzles, baked 
by the reflected heat of hot refractory. 
The considerable cost of refractory main- 
tenance is also eliminated. With a high 
resistance to the passage of air through 
burner and boiler, and no draft-producing 


stack, standby losses are reduced to a 
minimum. This, plus high combustion ef- 
ficiency, results in substantial fuel savings. 


No stack needed; merely a vent 


Forced draft and sealed combustion makes 
a high stack unnecessary. Only an exhaust 
vent or stub stack is needed, and this can 
be a third smaller than the usual flue 
diameter. 


For gas, oil or dual-fuel firing— 
steam and hot water models 
Single fuel models are available for either 
gas or oil. Dual-fuel models switch fuels 
instantly, either under manual or auto- 
matic control. 


Mail coupon for full information and specifications 


IRON FIR 


— 4g 
THE 180m Fintmeaw 


HEATING AND AIR CONDITIONING 


Iron Fireman Mfg. Co., 
(In Canada, 80 Ward St., 


AIRCRAFT COMPONENTS AND EQUIPMENT Name 


MISSILF AND AIRCRAFT GYROSCOPES Firm 


ELECTRONIC EQUIPMENT 


CONTROL INSTRUMENTS 


A A 


3075 West 106th St., 


Cleveland 11, Ohio 


Toronto) 


Please send full information and specifications on the WhirlPower Heating Package 


State or Prov 
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The Legal Aspect 


DR. MELVIN NORD 


Registered Engineer 


Attorney at Law 


Third Party Negligence 


A RECENT ARTICLE by George M. 
White, entitled 
Engineers Third Party Negligence 
Liability — The Fall of the House 
of Privity” (published in the West- 


“Architects and 


ern Reserve Law Review, Sept. 
1959, and in the AIA Journal, Oct., 
1960 ) 


views of 


presents information and 
interest to engineers in 
private practice. 

In his article, Mr. White points 
out that liability to third persons 
not parties to a contract was at one 
time not generally recognized in 
negligence cases, but that this rule 
has been greatly whittled away by 
cases in the last forty-five years. 
Mr. White goes on to cite several 
recent cases in which architects 
have been held liable for negli- 
gence in supervising a construction 
job which entailed injury to third 
persons who had no contractual 


relationship to the architect (e.g¢., 


¥ 
a workman on the job, or other per- 
sons rightfully on the premises ). 
He concludes that “the paths of 
professional glory lead but to li- 
ability’ (or to insurance). His 
conclusion applies to engineers as 
well as architects. 


Contract Liability 

In order to understand the prob- 
lem of liability to third persons, it 
is necessary to understand the basic 
difference between liability in con- 
tract and liability in tort. 
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Liability in contract exists be- 
cause of an agreement which is 
legally binding between the parties. 
The obligation is not owed to the 
world at large, but only to a cer- 
tain designated person or persons. 
Originally, under the common law, 
no person could maintain an action 
based on a contract unless he was 
either a party to the contract, or an 
assignee of the rights of a party 
(assuming the contract was of such 
a nature as to make its assignment 


possible. ) 


Third-Party Beneficiaries 
This rule eventually was changed 
to some extent, under the “third 
party beneficiary” rule. This rule 
permits a creditor beneficiary (a 
person to whom the promisee party 
owes an obligation which will be 
partly or entirely discharged by 
the promisor’s performance ), or a 
donee beneficiary (a person to 
whom the promisee party gives as 
a gift the promised performance 
of the promisor) to maintain an 
action on the contract. In these 
situations, the promised perform- 
ance was intended to be given to 
the third party beneficiary and, al- 
though he is technically not an as- 
signee nor a party to the contract, 
the law now permits him to sue 
in his own right. 

Thus, it is now recognized that 
a person not technically a party to 





You SAVE 


157 or more 
When You Buy 


Chalfant 
ALUMINIZED 
STEEL 
CABLE RACKS 


@ The first cost is lower... The 
Life is longer . . . The material is 
stronger! Your best buy for fast instal- 
iation and superior performance is Chal- 
fant Aluminized Steel Cable and Tubing 
Racks with exclusive boitless crimp-type 
splice plates. 


@ 17 year tests prove a life 3 years 
longer than standard zinc coating on 
galvanized steel . . . Chalfant Alumin- 
ized Steel Cable Racks have a higher 
heat resistant rating than galvanized 
steel... In salt spray tests, aluminized 
steel lasted 3 times longer than gal- 
vanized steel! 


Write for Literature 


Chalfant tirin.™® 


11523 Madison Ave. * Cleveland 2, Ohio 





a contract may have rights under 
it because the performance of the 
promise was to be for his direct 
benefit. In other words, the legal 
duty in such contract situations ex- 
tends not only to the person 
promised, but also to the person 
who is expected to be the direct 
beneficiary of the performance. It 
has been held, further, that the 
identity of the beneficiary need 
not necessarily have been estab- 
lished at the time of the making 
of the contract, so long as it was de- 
termined when performance came 
due. 

It should be kept in mind that 
beneficiary 
cases, the beneficiary can maintain 


in these third party 


the action for failure of the promi- 
sor to perform (nonfeasance), or 
for improper performance (mis- 
feasance ). If there is an unexcused 
breach of the promise, there is li- 
ability in either event. 


Covenants Running With the Land 


Another situation in which a per- 
son who is not a party to a contract 


nor an assignee can maintain a 
contract action is where there is a 
covenant running with the land 
(real covenant). Such covenants 
are contractual promises which 
touch and concern real property, 
are intended to attach to the real 
property and run with it, are em- 
bodied in a sufficient writing to 
satisfy the Statute of Frauds as in- 
terests in land, 
persons in privity of 
respect to the property to 
which the covenant is to attach. 
Privity of estate means that at the 
time of the execution of the cove- 


and are between 
estate with 
real 


nant there existed a legal relation 
between the parties directly relat- 
ing to the real property in ques- 
tion (e.g., vendor and purchaser of 
the land, or landlord and tenant). 
For example, the purchaser may 
promise or covenant, in the deed 
by which he takes title to the land, 
that he will not build any house 
on the lot which is set back from 
the street less than a specified dis- 
tance. This promise is, by hypoth- 
esis, made for the benefit of other 





How to get 
drier or cooler 


AIR or GASES 


at low cost 


NIAGARA AERO AFTER COOLER 
cools a compressed gas, or air, below 
the temperature of the surrounding 
atmosphere, thus preventing the 
condensation of moisture in your 
lines. The gas will contain only half 
of the moisture left in it by conven- 
tional methods. Even drier gas can 
be produced if you require it. 

In working with controlled at- 
mospheres of inert gases to prevent 
undesired reactions, this dryness of 
the gas at low cost is a great ad- 
vantage. The cost of the Niagara 
method is low because it uses evap- 
orative cooling, saving 95% of the 
cost of cooling water (and its pip- 
ing and pumping). This direct sav- 
ing of cost pays for the Niagara 
cooler in less than two years. 


If you use compressed air to 
Operate instruments or pneumatic 
equipment you will get better re- 
sults by using the Niagara Aero 
After Cooler. 

Write for Bulletin 130, or ask 
nearest Niagara Engineer if you 
have a problem involving the in- 
dustrial use of air. 


NIAGARA BLOWER COMPANY 
Dept. CO-12, 405 Lexington Ave., New York 17, N. Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 








adjacent land retained by the ven- 
dor. Now, if the vendor sells the 
remaining land to another person, 
the latter (as the new owner) au- 
tomatically steps into the shoes of 
the original vendor, even though 
no mention was ever made of the 
covenant. The covenant runs to 
whomever the owner of the land 
may be, and he can enforce it in 
his own right, although he is not 
technically a party nor an assignee 
to the original contract. 

One of the most common situa- 
tions in which covenants running 
with the land are found is in the 
case of warranty deeds. 
the vendor of the land makes cer- 
tain express warranties (covenants ) 


In these, 


in the _— which are to run with 
the land, e.g., the covenant of quiet 
enjoyment pe is, that the pur- 
chaser will not be evicted by the 
vendor or by a person claiming a 
title superior to that of the ven- 
dor). These covenants or warran- 
ties need not be expressly assigned 
when the property is sold, as they 


automatically run with the land. 


Warranties in the Sale of Goods 
In the case of the sale of goods, 
the questions arise whether any 
warranties have been made by the 
seller, and if so, whether they run 
with the goods in a manner analo- 
gous to that of covenants running 
with the land. 

It is possible that there may be 
express warranties in the sale of 
goods. For example, there may be 
that the 


delivered will correspond in qual- 


a promise goods to be 
ity to a sample which was the basis 
Such a 
clearly gives the purchaser. a con- 
tract 
the seller. 


of the bargain. promise 


action if it is breached by 
Furthermore, the pur- 
chaser can expressly assign the 
warranty to a subsequent pur- 
and the latter will then 
have a right to maintain an action 
if the promise has been breached. 
However, 
express assignment, the subsequent 
purchaser has no rights under the 
warranty; it does not automatical- 


chaser, 


unless there is such an 
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At Orange County, California, Sanitation 
District, Plant 2, three Johnson vertical flow 
centrifugal type outfall booster pumps are 
powered by three V-122 Climax 3232 cu. 
in. engines: 12-cyl., 60° V-type, 7’’ bore x 
7"’ stroke. Engines are equipped with 
ebullient cooling, full automatic starting and 
speed regulation; burn sludge gas, with 
natural gas for standby, and drive through 
Western BSV-144 right angle gears, ratio 
2.1304:1. 


CLIMAX ENGINE MANUFACTURING CO. > 


In the Orange County treatment plant, ordinarily 
the treated sewage flows by gravity from the 
plant through a 3000 ft. long outfall conduit to 
the ocean. But an increased inflow to the plant, 
or a high tide, or a combination of both, causes 
the outfall forebay fluid level to rise. At a pre- 
determined point Pump Unit No. 1 starts, warms 
up, then goes on the line. Further increases in 
fluid level bring Pump Units No. 2 and No. 3 
into action, when necessary. The three Climax 


Engine powered Pump Units can handle maxi- 
mum flow at the highest tide, and then some. 
With a decrease in outfall forebay level, the 
operation reverses——the units dropping off as 
need diminishes. For sewage treatment plants— 
seven rugged Climax Engine models... 12, 8, 
and 6 cylinders, burning sludge gas, or capable 
of operation on natural gas, butane, gasoline, or 
any combination...ranging from 100 hp to 
over 600 hp. Write for engine bulletins. 


FACTORY—CLINTON, IOWA 
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DIVISION OF WAUKESHA MOTOR COMPANY 


77 





why FRU-WELD 


is a stronger, 
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This enlargement of the weld area in 
TRU-WELD grating shows how solidly 
the metals have joined. Cross bar and 
bearing bar have fused into a strong, 
moisture- and vibration-proof weld. 


Enlargement of an incomplete weld 
area. Note the line of separation be- 
tween bearing bar and cross bar. Heavy 
traffic and vibration can easily separate 
such a weld. 


Tru-Weld grating is stronger because it is made that way. Its added strength 
comes from a manufacturing process that completely fuses the metal at cross 


bar-bearing bar joints and holds the bars to exact spacing. The result is grating 


that stands up under excessive vibration, heavy traffic or in areas where cor- 
rosive fumes and moisture are a problem. And Dravo Tru-Weld grating costs 


no more, 


Complete estimating, layout and fabricating services are available. Imme- 
diate delivery from stocks maintained at nearby Joseph T. Ryerson Service 
Centers will help you meet exacting construction schedules. 

For more information on this new, stronger grating, call the Dravo repre- 
sentative in your area, or write DRAVO CORPORATION, PITTSBURGH 25, PA. 


DRAVO 


SCO RPO RAT 





ly run to him. Even if the first pur- 
chaser personally made a_ similar 
warranty to the second purchaser, 
the latter would have no contract 
action against the original seller. 
He would have an action against 
the first purchaser (who sold to 
him ), and the first purchaser would 
have a similar action against the 
original seller, but there would be 
no direct action by the second pur- 
chaser against the original seller. 

The reason 
purchaser was not a party to a con- 


is that the second 


tract with the original seller, nor 
an assignee of the 
a party. 
tion to assign is shown, and there 


rights of such 
(By hypothesis, no inten- 


may also be a Statute of Frauds 
problem.) Nor was he a third-party 
beneficiary of the first 
since at the time of the making of 
the first contract there was no in- 
tention to have the right run to 
the benefit of any other party, 
either as a creditor or a donee 


contract, 


beneficiary. 

In the sale of real property, war- 
they 
must be expressed in the deed in 


ranties are never implied; 


order to be binding. In the sale of 
personal property, however, many 
warranties may be implied by the 
law where the facts suggest that 
the parties so intended or would 
have so intended if they had con- 
sidered the matter. There is no 
reason to assume that the parties 
intended these implied warranties 
to run with the goods to subse- 
quent owners, since the parties did 
not even think of providing ex- 
pressly for them on their own ac- 
count. Thus, the general rule is 
that neither express nor implied 
warranties automatically run with 
the goods to subsequent owners, 
and there is thus no contractual 
liability where there is no privity 
of contract. 

Thus, in contract law, there is no 
liability to third persons, — if we 
define third 


who are 


persons as persons 
not in privity with the 
defendant. —- 
(Next month: the relation be- 


tween contract and _ tort liability.) 
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yandsome does 


..-.-colorful Butler Buildings are functional too! 


It’s no accident that Butler buildings are finished 
with the most striking and protective color offered 
in the industry—Butler-Tone™. Butler alone uses 
America’s number one system of pre-coating 
metal panels. Butler alone coats both sides. Butler- 
Tone adds extra years of new-looking color and 
time-defying protection. 


Add Butler-Tone colors to the industry’s two out- 
standing wall systems, the widest range of sizes 
and types of rigid frame clear-span structurals, 
optional roof guarantee at nominal cost, the skills 
and experience of the finest nationwide Builder 
organization in the industry —and you have Amer- 
ica’s number one pre-engineered building value. 


TURN THE PAGE TO SEE WHAT COLORFUL BUTLER BUILDINGS WILL DO FOR YOU... 


MOCHA TAN PASTEL GRAY VIVID CREAM 
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...industry finds advantages in 
BUTLER BUILDINGS 


A 





District office for 


Westinghouse Electric Supply 


Company, Worcesfer, Mass., 


one of six Butler buildings 
recently completed for The 


Westinghouse Electric Supply 


apany throughout the country 


winner of 


ith 


Manufacturing... warehousing... distribution, industry finds 
that the Butler Building System suits all three functions. 
like floor space. Clear-spans bridge areas up to 120 feet. 
. like overhead space. Rigid frame design provides space 
for lights, craneways, other fixtures. Raw and finished inven- 
tories stack to maximum pallet heights. 
.. like expandability. Adding to a Butler is easy, fast, eco- 
nomical with practically full salvage of original materials 
No, there’s nothing nebulous about the advantages our cus 
tomers associate with Butler industrial buildings. Your Butler 
3uilder (see “Buildings” or “Steel Buildings” in the Yellow 
Pages ) will be happy to discuss other advantages, including 
financing. Call him or write direct 


BUTLER MANUFACTURING COMPANY 
7375 EAST 13th STREET, KANSAS CITY 26, MISSOURI 











gh Spots 


Computer Chart 

A new chart of the characteristics 
of electronic digital computers is 
available on request from Adams 
142 The Great Road, 
Bedford, Massachusetts. The chart, 


Associates, 


covering 43 U. S. built computers, 
appeared in edited form in the 
Sept. 10 issue of Business Week. 


Reinforced Concrete Handbooks 
The Wire Reinforcement Institute 
has announced publication of a new 
WRI Airport Concrete Pavement 
Handbook, giving descriptive data 
and design criteria for the use of 
reinforced concrete in airport run- 
ways. The hardbound, 96-page 
book is illustrated with pictures, 
tables, and design sketches. 

WRI also has released its new 
Building Design Handbook, cov- 
ering the general field of reinforced 
concrete construction. The book is 
divided into two sections, one deal- 
ing with the use of steel wire fabric 
and the other with the increasing 
application of heavy welded wire 
reinforcing. 

Both books are available without 
charge from the Wire Reinforce- 
ment Institute, 1049 National Press 
Building, Washington 4, D. C. 


Advances in Solar Power 

Doctor Henry Tabor, of the Israel 
National Physical Laboratory, has 
developed a new “solar pond” for 
power 


generation in countries 
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where there is still a low national 
consumption of electricity. The 
solar pond, which stores energy at 
the bottom of a pool by heat in- 
version, is reported to cost about 


$250 per kilowatt installed. 


Rebuilding Agadir 


The International Cooperation Ad- 
ministration has engaged the firm 
of Harland Bartholomew and As- 
sociates, St. Louis, to prepare a 
master plan for rebuilding the city 
of Agadir, Morocco, which was re- 
cently destroyed by earthquakes. 
The plan, being drawn up at the 
request of the government of Mo- 
rocco, will determine how and 
where almost an entire new city 
will be built. 


Pipelines for Solid Transport 
Charles C. 


of the New 
structor firm: of 


Whittlesey, president 

York engineer-con- 
Ford, Bacon & 
Davis, Inc., predicts pipelines of 
the future that will carry several 
products at once, and others that 
will carry solid material, such as 
grain and coal, in addition to the 
uid materials now handled. Ad- 
dressing the members of the South- 
ern Research Institute, Whittlesey 
also pointed out the possibility of 
using long pipelines as process 
plants. Several component mate- 
rial could be introduced successive- 
ly along the line, and by the time 
their designation, 


they reached 


they would be thoroughly mixed. 


Whittlesey raised the ugly, if 
practical, head of planned obsoles- 
cence in construction. He sug- 
gested that it would be more eco- 
nomical to use construction equip- 
ment which would wear out after 
50,000 could 


then be discarded. The net cost 


about hours, and 
would not be so great as on equip- 
ment lasting 300,000 hours, which 
has a higher first cost and would 
have to be maintained. 


Prestressed Concrete Convention 


Arthur R. Anderson, a partner in 
Anderson, Birkeland, and Ander- 
son, of Tacoma, Washington, called 
on structural designers to make 
more use of prestressed concrete. 
Addressing a meeting of the Sixth 
Annual Convention of the Pre- 
stressed Concrete Institute in New 
York, Anderson also evaluated 
various design concepts for pre- 
stressed concrete bridges. The con- 
vention was unusual because of 
the degree of international agree- 
ment reached by the participants, 
who came from both sides of the 
iron curtain. 


IRF Fellowships 


Forty-eight engineering students 
from 38 countries are enrolled for 
post-graduate training under the 
1960-61 fellowship program of the 
International Road Federation, the 
largest enrollment since the IRF 
program was started in 1949. Most 
of the students are studying at 








MAKES LEHIGH 
1. E. INDUSTRIAL FANS 
IDEAL FOR TOUGH 
INDUSTRIAL EXHAUST 
APPLICATIONS 


Handles dust-laden air 
and gases, paper shavings 
and the like without clogging 


Lehigh Industrial I.E. Fans... featuring heavy duty, unique channel construction, 
all-welded mild steel wheels of the long shaving design . . . solve difficult exhaust 
problems because of their non-clogging characteristics. They incorporate a uni- 
versal housing, which permits rotation and discharge to be modified to facilitate 
variable field conditions. 
A complete range of sizes is available in both 70° to 250°F and 251° to 600°F 
construction. All standard drive arrangements are available and will be furnished 
according to your specifications. 
Rugged, air-tight construction: the fan housing is welded on the inside with a con- 
tinuous fillet weld. This provides gas-and air-tight housing with joints of maximum 
strength. 
Standard, self-aligning ball-bearing pillow blocks ... grease lubricated . . . are 
featured on all Lehigh Industrial I.E. Fans. 
Optional accessories include an inspection door, inlet and outlet flange, heavy 
duty housing construction, and drain plug. 
Get detailed information on how Lehigh I.E. Industrial Fans can 
solve your industrial exhaust problems with dependable non- 
clogging performance. Your Lehigh Representative will be happy 
to supply you with full details. Or, if you choose, write directly to 


us for Bulletin L-5: 2172 
= LF-2 


LEHIGH FAN & BLOWER DIVISION 
FULLER COMPANY, CATASAUQUA, PA. 


Subsidiary of General American Transportation Corporation 





four American universities: Ohio 
State, Yale, Northwestern, and Pur- 
due. The others are attending Bir- 
mingham and Durham Universities 
in Great Britain. To date, the IRF 
program has aided 264 engineers 
from 71 countries. 


Architects and Contractors 


The American Institute of Archi- 
tects and the Associated General 
Contractors of America have is- 
sued a joint statement affirming 
their views regarding the respec- 
tive roles of architects and con- 
tractors in the construction indus- 
try. A joint meeting of the AIA 
and AGC was held in Las Vegas 
in connection with the fall meeting 
of AIA’s board of directors. 

At this meeting AIA reorganized 
many of its administrative proce- 
dures, hoping to enable the Insti- 
tute to act more effectively on be- 
half of architecture as a_profes- 
sion. One of the internal changes 
was the establishment of a new 
committee known as the AIA-AGC 
Joint Cooperative Committee. 
Members decided the new name 
more truly reflected the nature 
and scope of the activities of the 
joint committee. 

AIA also issued a statement of 
clarification, following an article, in 
the June issue of The AIA Journal, 
which described architects as the 
“master builders.” Both groups 
meeting in Las Vegas agreed this 
was subject to misinterpretation, 
and the AIA statement says the 
group will neither recommend that 
architects replace contractors nor 
endorse separate contracts in pref- 
erence to the general contract form 
now in use. 


Toward a Bigger New York 


The Aluminum Company of Amer- 
ica, in conjunction with Webb & 
Knapp, Inc., has announced plans 
to build a $40 million development 
of apartments and offices adjacent 
to the present site of the UN 
along the East River. The 103,000 
sq ft tract, north of the Secretariat 
building, is bounded by 48th and 
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WHY BUY 
VENTILATED BUS DUCT 
WHEN— 


Square D TOTALLY ENCLOSED Duct" 


mounts in any position without de-rating 





—and costs no more 


* (low impedance) 





Here’s Why Square D’s 
Square D totally enclosed low-impedance bus EXCLUSIVE Design 


duct mounts in any position without de-rating, be- makes ventilation unnecessary 
cause it doesn’t need ventilation. Moreover, you souo 
can have all the advantages of totally enclosed duct INSULATING MATERIAL 
without the price penalty of a “special,"’ because 
all Square D low-impedance bus duct is totally en- 
closed. Square D feed-in duct has no ventilation 
holes, is protected from physical damage and dust 
accumulation. It's smaller than ventilated duct by The entire space within the duct and be- 


e =e tween the bus bars is filled with a solid 
as much as 50%. Doesn't it make Seuss, when buy insulating material which conducts the 


ing low-impedance duct, to specify a product that heat to the surface. There are no dead air 
meets every one of your requirements? Square D spaces inside the duct. Square D totally 


3 = enclosed low-impedance duct is listed 
totally enclosed low ne duct o ee with Underwriters’ Laboratories and 
—why settle for less? meets U/L requirements for temperature 


rise in any mounting position. 




















SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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SPARLING METERING TOPICS 


Better Flow Records 
with Proper 
Recording Instruments 


PERMANENT RECORDS of flow 
provided by adequate instrumentation 
in any metering installation enable 
water works engineers to conduct a 
continuous study of daily production, 
overall consumption, variations in de- 
mand and seasonal fluctuation. Accu- 
rately recorded information makes it 
possible to control flows and anticipate 
trends for a higher degree of overall 
operating efficiency. 

For modern, complete, centralized 
control, every meter in a distribution 
system and in process functions may 
be monitored at one location reducing 
the need for on-the-spot checks of re- 
mote installations. 


There are many different types of 
recording instruments. Sparling has 
available mercury governor bowl in- 
struments which are ideal where a 
limited flow range exists; 12” differen- 
tial circular chart instruments suitable 
for wide flow ranges; and horizontal 
strip chart instruments—either full size 
or miniature—which provide perma- 
nent records of from 60 to 120 days 
continuous operation. 

Sparling instruments have varying 
operating ranges from 5:1 to 20:1, de- 
pending on the specific need. Regular 
110/120 volt, 50 or 60 cycle a.c. power 
supply is normally adequate. Some 
may also utilize mechanical control. 


READY FLOW INFORMATION... Each 
Sparling instrument is equipped with 
an indicator which gives instantaneous 
flow information, as well as a 6-digit 
straight reading totalizer that reads di- 
rectly in standard volumetric units to 
show total flow at a glance. Sparling 
instruments offer a wide range of ap- 
plication to meet almost any flow re- 
cording requirement and are produced 
in designs for either wall or panel 
mounting, as well as in self-contained 
consoles. 


FLEXIBILITY... Many variations of Spar- 
ling Indicator-Totalizers supplement 
the permanent recording instruments 
to provide almost unlimited possibili- 
ties of use to give any metering 
installation the benefits of good instru- 
mentation. 


AUXILIARY CONTROL...In addition to 
maintaining continuous accurate rec- 
ords, instrumentation permits effective 
controls to be incorporated in systems 
that can eliminate the guesswork in- 
volved in manually operated pumps, 
valves, chemical feeders and other 
auxiliary equipment. 

COMPLETE METERING INSTALLATIONS 
... Sparling builds an extensive line of 
main-line meters, instruments and con- 
trols to offer a complete and com- 
patible metering system. Ask your 
Sparling field engineer for further 
information or write for Catalog 
315-CE. 


Zs SPARLING WATER CONTROL EQUIPMENT 


HERSEY-SPARLING 
METER COMPANY 
Sparling Equipment: EL MONTE, CALIF. 
225 North Temple City Blvd. 


Atlanta - Chicago - Cleveland - Dallas - Denver - Kansas City, Mo. - Roselle, N. J. - San Francisco - 


Seattle 


United Kingdom Affiliate: TYLORS OF LONDON LTD. 
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49th streets. Although no exact 
plans have been made yet, the 
developers say the principal struc- 
tures will be luxury cooperative 
apartments and an office building, 
all of aluminum and glass. Project 
architect, Harrison & Abramovitz, 
of New York, will design the en- 
tire block to complement the archi- 
tecture of the UN enclave. 


Air Conditioning Pays for Itself 


A survey made by Engineers, Inc., 
of Newark, New Jersey, shows that 
lowered productivity and lost time 


during hot weather in the average 
industrial plant amount to more 
than the cost of air conditioning 
that plant. The survey showed that 
$70 to $220 is lost per man per 
year in plants which are not air 
conditioned. A similar survey by 
the General Services Administra- 
tion showed that a seven-minute 
saving per employee per day, to- 
taling an average of $60 per year, 
is more than enough to pay for the 
air conditioning system. 

The survey by Engineers, Inc., 
showed that absenteeism and de- 
creased production were the major 
problems in hot weather. It also 
showed, in the same period, a 
greater incidence of work breaks, 
earlier stopping and later start- 
ing times for machines, and an in- 
creased number of accidents. The 
study was made on a cross section 
of light manufacturing and assem- 
bly plants in the metropolitan 
New York area. 

Nordic Calculators 

Electrical engineering students at 
the Technical University of Den- 
mark the 
and use of the digital computer 


are taught operation 
from the first year of study, with 
the idea of teaching young engi- 
neers not only how, but also when 
to use the computer. The tech- 
niques used in the Danish school 
for teaching the use of the digital 
computer were described by Ole 
Franksen in a paper delivered at 
the fall meeting of the American 
Institute of Electrical Engineers, in 
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Fig. 11365—Steel Pressure Seal Horizontal 
Lift Check Valve for 1500 pounds W.P 


Powell streamline design assures 
maximum flow through with minimum 
pressure drop and turbulence 


Fig. 19084—Steel Pressure 
Seal Non-Return Globe Valve 
for 900 pounds W.P. Spur 
Gear operated. Can also 

be furnished with bevel 
gears if required. 


g. 11313—Steel Pressure Sea 
Gate Valve, with By-pass, for 1500 
pounds W.P. By-pass'valve 

is Powell- Integral Bonnet 

Angle Valve, Fig. 1333A, 

for 1500 pounds pressure. 


Performance makes the world of difference 


Keeping modern industry’s constantly mounting tempera- 
tures and pressures in check demands rugged, dependable 
controls. Powell Pressure Seal Valves have proved equal to 
this task in more than 10,000 installations the world over. 
Precision-built, precision-tested, leak-proof, with many 
exclusive design and construction features—Powell Pres- 
sure Seal Valves are available in gate, globe, angle and 


check patterns for 600 to 2500 W.P., and special working 
pressures upon request. Many are in distributor stock or 
factory stock for quick delivery. 

If you have a flow-control problem involving high tem- 
peratures and high pressures, your nearest Powell dis- 
tributor has the solution. Talk to him. Or call us direct for 
complete information and illustrated literature. 


Powell... weorld’s largest family of valves 


THE WM. POWELL COMPANY ¢ DEPENDABLE VALVES SINCE 1846 ¢ CINCINNATI 22. OHIO 
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Maintain 
Coating Application 
Standards 


INSPECT WITH A 


HOLIDAY 
DETECTOR! 


EP HOLIDAY DETECTOR 
Portable, “damp-climate,” 


pulse type holiday detector 


for coated surfaces. 





To obtain maximum protection and hold maintenance costs to a 
minimum, inspect protective coating with a Tinker & Rasor Holi- 
day Detector and make repairs before backfilling. Minutes spent 
inspecting the pipe with a Tinker & Rasor Holiday Detector while 
the ditch is open can save days making repairs later on. Clearly, if 
protective coating is desirable, the best possible protective coating 
is most desirable. 


Every holiday in your protective coating increases the current re- 
quirements of cathodic protection. The result is constantly increas- 
ing maintenance costs. 


Insure your pipeline’s future with inspection by Tinker & Rasor 
Holiday Detectors. Write today for technical data and bulletin. 


Engineering Note: 
To insure a successful application, 
your specification should include TR 
Holiday Detector inspection. Write 
for specification guide. 


DISTRIBUTORS: 


Falcon Line Products Corp., Kearny, New Jersey 

Crutcher-Rolfs-Cummings, Inc., Houston, Texas 

Remco Manufacturing Co. Inc., Tulsa, Oklahoma 

Bob Herrick, New Cumberland, Pennsylvania 

Canadian Equipment Sales & Service Co. Ltd., 
Edmonton, Alberta, Canada 


Export Agent: Frazar & Hansen Ltd., San Francisco, Calif. 


Quality control for coating application 


TINKRER & RASOHR 


417 Agostino Road, P.O. Box 281 + San Gabriel, California 





Chicago. Franksen, a student mem- 
ber of AIEE, is studying at Rens- 
selaer Polytechnic Institute on a 
NATO fellowship. He said that 
until 1959 students in Denmark 
were trained in the use of the Dan- 
ish computer DASK. Since then, 
they have switched to the new 
international computer ALGOL. 


Membership and Dues 

A study by the Office of Science 
Information Service of the Nation- 
al Science Foundation shows that 
engineers join more professional 
societies, and pay more in dues, 
than any other group of scientists. 
Published in the October 7 issue 
of Science, the results of the survey 
of professional societies lists 35 
engineering groups, with an aver- 
age membership of nearly 15,000, 
and median annual dues of $15. 


The Engineer as a Writer 


John Kent, director of the Ameri- 
can Industrial Writing Institute, 
claimed recently, in an address to 
a group of engineers in California, 
that the trouble scientists and en- 
gineers have with clear writing 
stems from their training, which 
tends to make them explicit and 
precise in their written statements, 
so that they qualify each statement 
or idea with limiting phrases, and 
wind up with long, involved sen- 
tences which are hard to under- 
stand and may require re-reading 
by the average reader. 

Kent says shorter sentences mean 
higher readability. Short sentences 
permit spacing ideas. They clarify 
the relationships between words. 
Technical words add to the trou- 
ble. They cannot be shortened. 
Shorter sentences compensate for 
this limitation. The AIWI helps 
people write better. It is in Pasa- 
dena, California. The address _ is 


P. O. Box 5453. 


An Engineer on Schools 


The recently published 1960-61 
edition of American School and 
University contains an article by 
Hartford, Connecticut, consulting 
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pressure 


... 100 to 


_ THE NEW YORK BLOWER COMPANY 
3145 South Shields Avenue - Chicago 16 
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YOUR CLIENT: 


will he love 


--. as he did in MARCH? 


Too often electrical systems look bad in the summertime. 
High ambient temperatures trick thermal protective devices 
into tripping at points well below rated capacity. Electric 
typewriters stop half-way through important contracts . . 
air conditioners stop conditioning . . . and the executive 
boiling point drops to dangerous levels. 

You can avoid such seasonal circuit troubles (and client 
dissatisfaction) by specifying Heinemann circuit breakers. 

What’s so special about Heinemann breakers? The ex- 
clusive hydraulic-magnetic operating principle: it eliminates 
all thermal elements. Ambient temperatures can soar or 
slide, but Heinemann breakers always interrupt at specified 
trip points . . . always carry their full rated capacity. De- 
rating is never necessary. 

And, Heinemann breakers interrupt instantaneously under 
short circuit conditions (at a realistic 1000% of the breaker’s 
current rating) . . . prevent needless circuit interruption with 
a controlled time delay that allows for harmless, transient 
overloads. 

Specifications calling for Heinemann circuit breakers pro- 
vide the finest protection available. Protection that more 
than pays for itself in terms of year-round efficiency and 
client satisfaction. 

Interested? You'll find all the facts and specifications on 
Heinemann panelboard circuit breakers in Bulletin 3103. 
Send for a copy. 


engineer Fred S. Dubin, titled, 
“Heating, Ventilation, and Cooling 
for School and College Buildings 
— Developments and Trends.” In 
his article, Dubin stresses the need 
for coordination between the engi- 
neer and the architect for inte- 
grated design. On the technical 
side, he evaluates the changing 
factors involved in school design; 
new educational concepts; contem- 
porary architectural style; econo- 
mic factors, and development of 
building codes. 


Standardization Seminar 

Dr. John Gaillard will hold a five- 
day seminar on industrial standard- 
ization January 23 through 27 in 
the Engineering Societies Build- 
ing, New York City. The seminar 
is intended to help in standardiz- 
ing work in individual companies, 
in training standards engineers, 
and in writing specifications. De- 
tails are available from Dr. John 
Gaillard, 135 Old Palisade Road, 
Fort Lee, New Jersey. 


Acres Back to Canada 


Controlling interest in H. G. Acres 
& Co., Ltd., one of Canada’s larg- 
est consulting firms, was recently 
purchased by a group of the com- 
pany’s senior members. The Fluor 
Corporation, of Los Angeles, has 
owned 60 percent of the Niagara 
Falls, Ontario, firm since 1953, 
when Acres sold control in order 
to meet impending retirements. 
No management changes accom- 
panied either transaction. 


Engineers Anonymous? 

This year’s Fall Conference of the 
Building Research Institute was 
held in Washington, D. C., No- 
vember 15-17. BRI said that the 
science of building will move an- 
other step forward through the in- 
formation gathered at this confer- 
ence. It may be a shaky step. There 
were talks scheduled by architects, 
builders, salesmen, labor leaders, 
management officials, and govern- 
ment representatives — but not a 
single consulting engineer. ae 
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127 Plum Street, Trenton 2, N. J. 
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Superior Type D Superior Type AS 


When writing for this brochure 
specify Superior bulletin W- 13 


Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES, INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


DECEMBER 1960 


or TETRA 


WATER-TUBE 
BOILERS 


Recognizing the fact that it is often as difficult 
to write specifications for water-tube packaged 
boilers as it is to evaluate them, and with the firm 
conviction that a thorough analysis of competi- 
tive specifications will result in your selection 
of a Superior Packaged Boiler . . . Superior 
Combustion Industries has prepared a booklet 
to help those who specify and purchase water- 
tube packaged boilers. 


This booklet outlines some facts which are 
basic to packaged water-tube boiler design. In 
addition it provides a check list to assist in 
specification writing and bid evaluation, and 
shows why so many consulting engineers spec- 
ify Superior Packaged Water-Tube Boilers. 


MERI 


PACKAGED BOILERS 





ne 


BRUNNER 


SINCE 1906 


... the most complete 


EXCELLENCE... 
through supremacy 
in design and 
engineering 
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reciprocating compressors 


Brunner-metic units are available in the fol- 
lowing series: air cooled, water cooled, 
combination air-and-water cooled, capiflary 
tube, truck and remote condenser system 
models. Compressor capacities range from % 
H.P. through 15 H.P. Bolted construction per- 
mits easy dismantling for servicing. Suction 
gas cooled motor contributes to higher effi- 
ciency and longer life. Crankshafts are 
dynamically and statically balanced for 
smooth operation. 


For refrigeration and air conditioning, you can select the unit you want 
and need... you’re not compelled to compromise on what's available 
...when you specify a BRUNNER compressor or condensing unit. 


Ranging from %4 H.P. through 15 H.P. in the famed Brunner-metic 
line, and from 10 H.P. through 100 H.P. in the versatile Multi-Drive 
line, these units offer a selection which permits unlimited flexibility 
in specifying. 

And behind every Brunner product is the peace of mind reassurance 
represented by over 50 years experience in the design and manu- 
facture of quality compressors. 


The Multi-Drive line consists of compressors 
and condensing units from 10 H.P. to 100 H.P- 
with temperature ranges for air conditioning 
and refrigeration applications. Direct drive, 
hermetically sealed and belt driven models 
are available. Interchangeability of compo- 
nents keeps replacement part needs at a 
minimum. Aluminum pistons and connecting 
rods, integral lubrication system, built-in 
Capacity control and oil failure switch are just 
a few of the superior design features which 
are standard on these units. 


Hermetic compressors of the Multi-Drive line 
range in capacity from 10 H.P. to 100 H.P. 
and use R-22 refrigerant. Temperature ranges 
are from 10° to 50°F. Features include a motor 
winding or stator that can be conveniently 
removed without the use of special tools, a 
safety device specifically designed to auto- 
matically trip all three phases of current as a 
protection against motor burnout, and suction 
cooled motor windings which maintain lower 
motor temperatures and assure longer life. 
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DUNHAM-BUSH, INC. 
WEST HARTFORD 10 * CONNECTICUT ¢ U.S.A. 





weather - proof 
everlasting 
protected 
lighting 


square round 


by mc Philben 


Exterior and interior ceiling surface 
applications under CANOPIES, MAR 
QUES, in SHOWER ROOMS, CORRI- 
DORS, VESTIBULES, ALL PURPOSE 
ROOMS, LOBBIES, “SHOPPING CEN- 
TERS. Absolute security application in 
PSYCHIATRIC HOSPITALS, PRISON 
CELLS, CHILDREN SHELTERS. 


82 and 84 lines feature 

¢ ALL CAST ALUMINUM, ‘sturdy, 2 
piece construction in both guarded 
and non-guarded units with integral 
cast hinge. Extra heavy .156 inch wall 
thickness. 

¢ VAPORTIGHT (enclosed and gas- 
keted), BUGTIGHT, WEATHERPROOF 
performance. 

¢ mcPhilben’s EVERLASTING ANO 
DIZED satin aluminum finish, for per- 
peolosel pel Gm o) de) (-loitloyeMMMeeloi bel] Mee) 6de)-3h4-) 
elements. 

an ©) = (©) (@) So) Mammo bb4G01-1-) «SAND wo) Co) 0) eons = 
prismatic Controlens,® tempered Fres- 
nel Lens, heavy molded Carrara glass, 
or Herculite (for high security appli- 
foto i ete) ot) 

Complete specification data sheets on 
request Section A pages 9-10 9a-10a 


mc Philben 


Villoughby Ave., Brooklyn 





Presenting nee 


Our Authors 


Robert W. Richards received his sec- 
ond degree from Princeton 16 years 
ago, and since then has specialized in 
writing and editing reports and speci- 
fications. He taught military students 
at Princeton and Swarthmore during 
the war; after that he went to work 
for the Budd Co., of Philadelphia. In 
1950 he joined the consulting firm of 
Howard, Needles, Tammen and Bergendoft as a highway en- 
gineer. Later, Mr. Roberts became a specifications and report 
writer, and in 1956 was promoted to his present post as New 
York office manager and executive assistant to the four part- 
ners, He is a Fellow of the American Society of Civil Engi- 
neers, a member of the Franklin Institute, and a registered 
professional engineer in New York and Pennsylvania. His sug- 
gestions for reducing engineers’ error (page 130) are based 
on his years of experience in spotting and eliminating possible 
sources of error. 


Robert B. Newman has been working 

in the field of acoustics for over 20 

years. He received Bachelor's and 

Master’s degrees in Physics from the 

University of Texas; later he earned 

a Master of Architecture degree from 

the Massachusetts Institute of Technology. Mr. Newman is 
vice-president of Bolt Beranek and Newman, Incorporated, of 
Cambridge, Massachusetts, and is in charge of the firm’s work 
in architectural acoustics. In his spare time, he is also an 
Associate Professor of Architecture at MIT and a visiting lec- 
turer in acoustics at Harvard and Yale. 

Mr. Newman is a Fellow of the Acoustical Society of Ameri- 
ca and a former chairman of its Committee on Architectural 
Acoustics. He has written several articles for professional and 
technical publications; his views on the importance of acous- 
tics planning in design are on page 94. — 
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new Yarway Unit Tandem Valve 
for blow-off service up to 665 Ibs. WSP 
... provides proven Yarway Unit Tandem 
dependability for medium pressure 
installations. Streamlined, light in 
weight, easy to operate, tight sealing, 
with minimum maintenance. 


Ask for free Bulletin B-435, Supplement A 








YARNALL-WARING COMPANY e 100 Mermaid Ave., Philadelphia 18, Pa. 





TOUGH 


Blowing valve features 
CU COEla-e Mel iom-Lile| 
integral stellite seat. 


Sealing valve is 
time-proven Yarway 
Seatless design. 


Both valves, mounted 
together, permit 

more compact piping © 
with reduced weight. 
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ROBERT B. NEWMAN 
Bolt, Beranek & Newman 


EVERY BUILDING has acoustics problems, and 
the engineer or architect who does 
not recognize and accept this fact 
is neglecting his duty to his clients. 

Apartments, hotels, office buildings, hospitals, and 
schools need acoustics planning just as careful as 
that traditionally given to churches and concert 
halls. Consider the situation in which a secretary 
complains that, while she likes the new building 
very much, when she takes dictation from her boss, 
she frequently gets confused by dictation being 
given in the next office. Or look at the new school 
in which the French class is forbidden to sing be- 
cause it is disturbing to the Latin class in the next 
room. Situations of this sort are inexcusable, yet 
they occur — because designers ignore the simple 
principies of sound control. 

Building acoustics is concerned with the provi- 
sion of a satisfactory acoustic environment for what- 
ever the occupant of the building may wish to 
do, and the provision of good hearing conditions 
where this is important. These design criteria are 
perhaps the biggest problem facing the consultant 
in acoustics. What is a satisfactory environment? 
What are good hearing conditions? The answers 


to these questions vary greatly with the function 
of the building and the individual preference of 
the occupant. In his church, a client will want iso- 
lation from outside noises; in an office building or 
apartment house the demand will be for privacy 
between occupied spaces. The client may want con- 
fidential privacy, or only conversational privacy — 
freedom from distraction, or from annoyance. 

No matter what the requirement, the designer 
must give careful consideration to the selection 
of partitioning systems, the design of ventilating 
systems, and the layout of all connections between 
elements forming divisions of the building. Good 
acoustics in a building concerns every aspect of 
planning, from site selection, to determination of 
materials, finishes, shapes, and special relationships. 

If the occupied space is completely quiet, the 
demands on the building structure separating this 
space from its neighbors are tremendous. If, on the 
other hand, the occupied space is relatively noisy, 
lightweight partitions may give adequate isolation. 


Backgound Noise Level 


One basic concept, well understood today, is that 
the degree of privacy or isolation between occupied 
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spaces depends upon both the sound isolating value 
of the separating construction and the background 
noise in the occupied space. We must consider both 
of these factors in the design of modern buildings. 
For example, adjacent classrooms (Fig. 1) can vary 
appreciably in acoustical privacy. Where ambient 
background noise level is low, an instructor's voice 
can penetrate the partition with enough volume 
to be distracting. Where the ambient background 
noise level is higher, the voice still can be heard 


in the original room, but in the adjoining one it 
is lost among other unrelated, indistinct sounds. 

We see, then, that it is impossible to establish 
criteria for partition, floor, and ceiling sound isola- 
tion until we know what the background sound 
levels will be. People often are surprised to find 
that a partition which was perfectly satisfactory 
in a city office building is quite inadequate in a 
quiet building in the country — same partition — 
less background noise. 

The most effective background noise seems to 
be an unobtrusive continuous sound that conveys 
no information —a quiet wind in the trees, a dis- 
tant waterfall. But, in modern buildings, back- 
ground noise usually comes from the ventilating 
system, from traffic, and from all the other me- 
chanical contrivances of modern civilization. 


Some Basic Principles 


Sound is a to-and-fro motion of molecules in the 
air. These molecules push and pull on each other, 
giving a progressive wave that travels at about 
1100 feet a second. When a sound wave encounters 
a barrier such as a partition, the molecules in the 
air push intermittently on the partition, and the par- 
tition moves back and forth a little. This motion 
gives rise to a new sound wave on the other side 
of the partition, and we have transmitted sound. 
The heavier the partition, the less it moves under 
the impact of these alternating motions in the air, 
and the less sound is transmitted. 

On the other hand, if a sound wave encounters 
a porous, fuzzy material, the wave will penetrate 
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Fig. 1. The teacher's voice is heard in the room at left, but is masked by ambient noise in the next room. 
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into the porous structure with a scraping back and 
forth of the fibers in the material and a consequent 
transfer of energy into heat. This mechanism we 
call sound absorption. Draperies, carpets, clothing, 
hair, and many such porous materials, including 
the commercial acoustic tiles, absorb from 30 to 80 
percent of the sound energy that strikes them. A 
sound absorbing material, being porous, almost 
always transmits a great deal of sound — it is more 
or less transparent. 

It is extremely important to understand the basic 
difference between the mechanisms of sound ab- 
sorption and sound isolation. One demands porous, 
lightweight, fluffy materials. The other demands 
heavy, solid, impervious material. It is very difficult 
for one material to perform both functions, and 
there is still a great deal of confusion about the 
use of sound absorbing materials in sound isola- 
tion. Sound absorbing materials on ceilings and 
walls are useful in controlling the spread of sound, 
reducing the noise level, and providing a pleasant 
“feel” within the space. Most sound absorbing ma- 
terials, however, add almost nothing to the sound 
isolating properties of separating structures. The 
sound isolating properties are determined largely 
by mass and stiffness. 


Partitions 


The ideal partition is a mass controlled system with 


very little stiffness. As a partition becomes stiffer 
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Fig. 2 Effect of mass and stiffness in transmission loss. 


(an objective of many movable partition designers ), 
the partition becomes less effective as a sound 
isolator. There are natural flexural modes of vibra- 
tion of the panel which coincide with certain fre- 
quencies of normal voice and music sound. Stiff, 
lightweight panels can have greatly reduced effi- 
ciency in the middle of the ordinary audible range 
simply because of the basic interrelation of stiffness 
and mass. An ideal sound isolating partition might 
be a rubber sheet loaded with lead shot. This 
would hardly make a good partition, but it is heavy, 
and it is not stiff. 
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Fig. 2 shows the effects of mass and stiffness on 
transmission loss. Transmission loss is the actual 
measure of the sound isolating value of the parti- 
tion itself without regard to how it is installed in 
the building. We may get more or less actual sound 
isolation depending on just how the elements are 
installed. For the sample given (4 lbs/sq ft panel 
with stiff core and heavy facing) we see that the 
performance is conside rably poorer than we might 
have expected on the basis of weight alone. The 
dip of 10 or 15 decibels in transmission loss at 
approximately 400 cps is quite common in many 
of our modern partition components, 
those with stiff cores. Some standard building ma- 


espec sially 


terials, properly used, give a satisfactory balance 
between acoustical performance and structural re- 
quirements — e.g., plaster on resilient clips, or some 
standard double-skin metal movable partitions. 


Problems of the Designer 


When we discuss sound isolation, we must con- 
sider not only the components of the partition sys- 
tem, but the connections between these components 
and the rest of the building. A partition that pro- 
vides reasonably satisfactory isolation between two 
occupied spaces will transmit roughly 1/10,000 of 
the incident energy to the adjoining space. That is, 
it has a transmission coefficient of about 0.0001 or 
even less. 

It is important to understand that leaks, cracks, 
and holes have a transmission coefficient of one, 
so no partition system, floor system, or other isolat- 
ing barrier can possibly do its job if it is not com- 
pletely airtight and sealed at all connections. Un- 
less these provisions are made in the basic design, 
the owner will spend a great deal of time and 
effort after the building has been completed, trying 
to seal all the thousands of leaks and cracks which 
nullify the value of the partition components as 
sound isolators. 

To illustrate some of the problems confronting 
today’s building designer when he is asked to pro- 
vide good sound control in a building, we might 
examine a typical situation. Fig. 3 shows a section 


through a typical floor in an office building with 


lightweight curtain walls covering the structural 
elements. There are several potential sound leaks: 
‘ The spaces between curtain wall panels and struc- 
tural members are clear paths for sound transmis- 
sion from floor to floor. 

‘The filler panels between the ends of the parti- 
tions and the window mullions, unless perfectly fit, 
provide direct connection to the adjacent room. 
Under window ventilating units are usually con- 
tinuous along the building. They must be carefully 
blocked off at each module point to obtain effective 
sound isolation. 
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{Overhead air supply ducts and the plenum above 
a suspended ceiling are generally the most trouble- 
some sound transmission paths. 

{Doors are a designer’s headache. Where privacy 
is required, doors cannot be louvered; often they 
must be weatherstripped. 

{ The usual sound absorbing ceiling affords but little 
sound isolation. Sound from an office can go up 
through this material into the plenum and come 
down again on the other side of the partition. Only 
a few of the ceiling materials now being manufac- 
tured combine a reasonable degree of sound isola- 
tion with appreciable sound absorption. 


The Partition 

In addition to these peripheral paths for sound 
transmission between rooms, there is the partition 
itself. If the partition must be movable (and this 
seems to be an almost universal demand in modern 
office buildings ), it probably will be made of fairly 
lightweight panels which can be moved easily. 
These panels will not be very large and will neces- 
sarily have a good many joints between them, in 
addition to connections with the ceiling, floor, win- 
dows, service facilities, and any of the other fixed 
elements of the building. 

A number of movable partition systems are avail- 
able that provide adequate isolation if the back- 
ground noise in the occupied space is high enough. 
The component panels are not, however, always 
connected to each other and to other parts of the 
building with airtight closures. In the past some 
of these partition systems have used fairly hard 
rubber gaskets to join the units to each other; these 
almost never give an absolutely airtight seal. Obvi- 
ously, the gasketing must be quite soft and pliant 
and ought to be realistically sized to take into 
account the variations in dimension which occur 
at panel edges and the problems of imperfect align- 
ment. A %-in. tubular gasket, of a very soft ma- 
terial like foamed plastic, seems to be about the 
right size to handle ordinary partition situations. 
The gasket itself must be airtight, and must be 
introduced between the elements of a partition at 
every connection where leakage could possibly be- 
come a factor in sound transmission. 

The problems relating to the typical office build- 
ing also show up to a greater or lesser degree in 
apartments, hotels, hospitals, and schools. This 
means the importance of good basic planning for 
acoustics should be recognized today by every 
building designer. Only by serious attention to the 
many details of design can we. hope to achieve 
reasonable privacy in our buildings, built as they 
are with lightweight components. The basic prob- 
lems of acoustics will not go away; the engineer 


must solve them. ae 
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The Earth Beneath 


UNDERGROUND STRUCTURES, designed with 


at least an intuitive knowledge of 
engineering principles, were built 

by the Mycenaean Greeks. They 
made frequent use of the ‘corbeled, or false, arch, 
and they seemed to be particularly pleased with 
their great underground conical or beehive tombs 
and storerooms of stone. The Romans built some- 
what similar underground rooms, and the early 
Christian catacombs are amazingly extensive. This 
tendency to go underground continued through the 
middle ages. 

Men still are interested in the subterranean, but 
few prefer to work or to live theré. Yet, industry 
has no employment problems in its windowless 
plants and both teachers and students are reported 
to be enthusiastic about the new windowless schools 
in the Southwest. In fact, we often go to consider- 
able expense, and a good deal of trouble, to create 
a sort of underground environment above the sur- 
face of the earth. 

The desire to live and work above ground is, 
however, based on sound economics — sound peace- 


time economics, that is. In a series of studies for 
the Army Engineers, Guy B. Panero studied the 
cost of putting three types of industrial operations 
underground, in both existing mine sites and spe- 
cially excavated caverns. Of these, only a ware- 
house located in an existing mine would be more 
economical than a conventional building on the 
surface. The cost for a typical chemical plant would 
rise about a third if built in an existing mine site; 
about 60 percent in a special excavation. A light 
manufacturing plant built underground also would 
cost more. 

Obviously, at these premium prices, no American 
industry is going to bury itself without good reason 
or encouragement from the government. 

The Swedes have done it. Their geography and 
internal economy make it a little less expensive to 
do so, but mainly they have gone underground 
because they feel they have lived too long and too 
close to Europe's wars. But with today’s weapons, 
few nations feel that they can afford to dig deep 
enough to escape from war. Thus, in the United 
States, our underground construction program for 
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Swedes have pioneered many 
advances in excavation. Here 
crew is at work on one of the 
tunnels for the Harrsele hydro- 
electric plant on the River Ume. 
Note men on platform using one 
man drills equipped with adap- 
ters for rock bolting operation. 


the military is well advanced. It is in the area of 
civil defense that we lag, with only a few buildings 
and underground garages offering a minimum of 
protection in some of our large cities. 

Underground construction has been undertaken 
for reasons other than fear of war. The water sys- 
tems of the ancient world went underground to get 
proper hydraulic gradients and to slow down evap- 
orative losses. In 1825, the crowded streets of 
London forced the city to build a subway system, 
and New York City began to think along the same 
lines by 1864. Today, every modern city has its own 
little known subterranean world for its sewers, sub- 
ways, pipelines, and electric and telephone cables. 

As land values skyrocket in our metropolitan 
areas, there is more and more reason to go down 
as well as up. Thus, Boston is putting much needed 
parking facilities under its historic Common, and 
in the Denver area, football games will be played 
over huge concrete water reservoirs. 


Another factor forcing structures underground is 
purely esthetic. While the United States still has 
many areas of wilderness, it is different in the 
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Scottish Highlands. When it was decided to de- 
velop the hydroelectric potential in the area, all 
the power stations went underground, regardless 
of cost. The people were not willing to see the 
natural beauty of their mountains destroyed. 

Safety, too, has been a factor in opting for under- 
ground construction. Shell loading facilities are 
commonly placed in bunkers or completely buried, 
and nuclear plants currently are being designed for 
complete underground construction or with reactors 
buried deep in steel lined caissons. 

It is evident that underground engineering is in 
transition. In the past, primary consideration was 
given to getting through the ground with pipes, 
tunnels, and wells. Today, these are still important 
—and always will be —but the new engineering 
emphasis is on the building of structures under- 
ground. In the right kind of rock, the cavern walls 
themselves can form the structural shell. But more 
often than not, there seems to be a need for a man- 
made shell integrated with the cavern walls, or 
even a free standing structure in a hole blasted 
out deep underground. 





Design Fundamentals 


The Basic Principles Involved . 


THE DESIGN OF structures for underground space in- 
volves the same principles of mechanics as any 
other engineered structure. However, certain fac- 
tors in the application of these principles become 
more complex for underground structures, and the 
degree of indeterminacy is likely to be greater. 

It is usual practice to consider lateral and vertical 
forces imposed on retaining walls or on the roofs 
of buried structures, but, in the past, the size and 
cost of these structures seldom has warranted a 
sophisticated design approach. The factors of safety 
used in their design could more accurately have 
been called factors. of ignorance. But with the ad- 
vent of underground structures of greater complex- 
ity, and consequently greater cost, more attention 
must be paid to pressure problems. 

It is well known that walled structures that are 
so rigid they cannot deform will develop higher 
pressures from earth fills placed against them than 
will those that permit some small deflection. The 
phenomenon of arching, which is the tendency for 
vertical or lateral loads to be carried around a 
structure by inherent mechanical properties of the 
earth or rock, also will require greater considera- 
tion in future designs. Thus, deeply buried struc- 
tures need not be called upon to carry the full 
weight of soils resting on them 
Soil Elasticity 
As loads are applied to the earth, the particles of 
soil below are pressed together, resulting in a down- 
ward movement. In fact, the weight of the soil 
above a level compresses the soil below, but it is 
often not realized that this process is partially re- 


versible. Subsoil can be compared to a loaded 
spring, which, upon removal of the load, tries to 


W. W. Moore 


Dames & Moore 


resume its original shape. Thus, where a consider- 
able weight of material is removed, the soils at the 
bottom of the excavation, and for a considerable 
distance below the bottom of the excavation, try 
to move upward. For ordinary construction, it is 
seldom necessary to consider the effects of remov- 
ing this weight of material, but in large excavations, 
movements can be of appreciable magnitude, as 
evidenced by work done on major building sites 
where upward movements of two to three inches 
have been measured. These movements of the foun- 
dation soils may reduce bearing capacity and in- 
crease the tendency to settle. 


Water Forces 


With the notable execption of dams, structures 
above the earth’s surface generally do not have to 
withstand water forces. However, problems due to 
the presence of water always must be considered 
in underground construction. When structures are 
built below the ground water level, means usually 
must be found to remove the water from the exca- 
vation during construction, for the spring-like ex- 
pansion characteristic of soils is often magnified by 
the presence of water. 

The forces that the permanent ground water level 
will impose upon the structure also must be con- 
sidered in design. In addition, it must be realized 
that the presence of water, as well as chemicals 
which may be dissolved in it, can create a corro- 
sive environment damaging to structural materials. 


How Solid Is Rock? 


We often use the cliche “solid as a rock,” but just 
how solid is rock? Normally, the elastic properties 
of rock have little effect on design studies. But look 
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at what rock may be asked to do in underground 
structures. In recent months studies for a large air- 
craft company were made of the feasibility of con- 
structing a high pressure gas storage chamber in 
subsurface rock. This chamber was to have a vol- 
ume equivalent to a cylinder of 30-ft in diameter 
and approximately 400-ft long. Gas was to be 
stored in the chamber at pressures up to 5000 psi, 
and with an average pressure of about 3500 psi. 
Maximum pressures would be maintained in the 
chamber for several hours or for several days. Sud- 
den evacuation of gas from this chamber, causing 
a pressure drop from 3500 to 500 psi, would result 
in an approximate gas temperature change from 
+80 F to -160 F. 

Under the stresses of these pressure and tempera- 
ture changes, the elastic properties of the rock must 
be considered. Small fissures or joints in the rock, 
which ordinarily would be of little consequence, 
become critically important. The effects of water 
or chemical reactions on certain rock materials, 
which are subject to expansion and loss of strength 
when their environmental conditions are changed, 
also must be understood. The financial benefits to 
be gained by these detailed studies can be substan- 
tial. In this example, it was estimated that a com- 
parable facility built above ground would cost 
about $3% million. The cost when excavated in rock 
was estimated between $1% and $1% million. Stud- 
ies of larger units indicate greater economies. 


Earthquake Forces 


Perhaps nowhere is the contrast between the design 
of structures above and below the earth’s surface 
more striking than in the consideration of earth- 
quake forces. Building codes often call for the 
application of static forces equivalent to 2, 10, or 
even 20 percent of the force of gravity upon struc- 
tures to simulate earthquake stresses. But how 


Boynton Associates, La Canada, 
California, designed this dynamic 
load generator — an important tool 
in the study of atomic blast effects 
on structures. It is one of several 
different sizes and types designed 
to produce a relatively inertia free 
dynamic pressure wave or load for 
testing materials and_ structures. 
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realistic is such an approach in considering the 
dynamic distortions that may be imposed by under- 
ground wave motions induced by earthquakes — or 
by extremely powerful bomb blasts? The release 
of such tremendous amounts of energy can distort 
an underground structure unless it is designed to 
withstand terrific pressures or is surrounded by an 
insulating zone. Actually, it may be simpler to 
design the structure to accept the distortions im- 
posed, as is being done in the design of a West 
Coast rapid transit tube. In these studies, it was 
considered probable that the structure would ex- 
perience maximum displacements on the order of 
1 to 2 feet over distances of 500 to 1000 feet during 
a major earthquake. 

These are some of the important engineering 
aspects of underground construction. As both mili- 
tary and civilian needs for underground facilities 
grow, the scope and challenge of the engineering 
problems also will grow. 


Hardened Underground Structures 


M. E. WARNER 
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THE SCIENCE oF hardened design for underground 
structures is based on existing theories of structural 
analysis, augmented by the principles of dynamic 
analysis. However, the proper application of these 
design concepts must be tempered by design and 
construction experience, for there currently is a 
scarcity of test data. New concepts of design and 
new operational theories are being promulgated 
constantly by government agencies and by others 
working in the field. They present a real challenge 
to consulting engineers. 





The first consideration in hardened design is the 
determination of weapon yield. This is a matter 
of high level policy based on considerations of 
facility dispersal and the relative importance of 
the structure. The military command involved 
usually determines the weapon yield by specifying 
a bomb of “X” megatons, surface exploded at “Y” 
feet from the structure. From these values the over- 
pressure resulting from the blast wave and the 
time of duration of the force pulse can be deter- 
mined. Consideration of properties of the soil sur- 
rounding and covering the structure, together with 
the characteristics of the explosion, permit reason- 
able predictions of ground motions and pressures 
for the assumed conditions. 

A structure is sufficiently resistant to nuclear 
attack if: 

{The personnel and equipment inside the structure 
are protected from nuclear and thermal radiation. 
‘ The structure is stable enough to protect personnel 
and equipment from other injury so they can func- 
tion normally after the blast. 

‘ Personnel and equipment are protected against the 
effects of ground movements and accelerations. 

Studies indicate that protection against thermal 
and radiation effects can be had by providing about 
15 to 20 feet of earth cover, but with these shallow 
burial conditions (down to about 50 feet of cover ), 
reduction of blast pressures and ground movements 
are almost insignificant. Here, then, is the first 
point at which a critical decision must be made. 
The depth of burial for the structure must be 
established on the basis of careful cost studies. 
Preliminary Simplifications 
Preliminary sizing of the structure is based on 
static forces, including possible hydrostatic forces 
caused by ground water. To simplify the problem, 
the structure may be reduced to a single-degree- 
of-freedom system by assuming that only the pre- 
dominant mode of vibration is excited, Two basic 
ratios then are used as design parameters: the 
ductility factor, defined as the ratio of permanent 
deflection to the deflection at yield stress; and 
the ratio of time of duration of the force pulse to 
the natural period of vibration of the structure. 
Adopting a further simplification, that the force 
pulse is triangular in shape, the response of the 
structure (i.e., motion or deflection due to dynamic 
loading) cat) be determined from charts plotted 
with the basic ratios as variables. These charts give 
a dynamic load factor which, when multiplied by 


the assigned overpressure, gives a design loading. 

The values that determine the basic ratios are 
constants for any given structural element with 
the exception of the factor for permanent deflec- 
tion. This factor will vary with the material speci- 


fied as well as with the magnitude of permanent 
deflection which the system can absorb and still 
remain functional. For elements supporting critical 
equipment, such as doors and escape hatches that 
must operate after the blast, a factor of one is 
generally used. For other items, such as structural 
steel shells, the factor may be assumed to be 20 
or more. The choice of ductility factors must be 
based on a knowledge of the tolerance of personne! 
and equipment, as well as on the structural material. 

With knowledge of the properties of the blast, 
together with pertinent data regarding surrounding 
soils, shock spectra can be worked out and then 
reasonable approaches to values of ground move- 
ments and accelerations can be selected. Shock 
spectra is the term given to graphs showing a 
family of curves of movements and accelerations 
for various depths below grade, plotted against the 
natural frequency of the structure. Typical spectra 
are shown in Fig. 1. 


Acceleration Tolerance 


Test data on human tolerance to acceleration indi- 
cates that several g’s can be taken for a short dura- 
tion of time without adverse effects. Manufacturers 
of equipment for use in hardened structures usually 
can state the g tolerance of their products. Where 
practical, it is desirable to shock mount a complete 
assembly, such as a floor, room, or shaft, rather 
than to attempt to isolate each piece of equipment. 
Shock absorbing systems consisting of springs, dash 
pots, spring beams, pads, or some combination of 
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Fig. I—Typical shock spectra for specific design. 
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these are generally designed to attenuate the ac- 
celeration predicted from the shock spectrum to a 
level in the neighborhood of 3 to 5 g's. This system 
must attenuate both vertical and horizontal com- 
ponents of acceleration; therefore, mounting of the 
isolated structure near its center of gravity is a 
desirable goal. 


Other Design Problems 


Ground movements of several inches may accom- 
pany nuclear blasts. Provision must be made for 
these movements by including sufficient rattle 
space around the isolated unit. Utility lines must 
have flexible connections capable of large deforma- 
tions in any direction. 

Beyond these structural problems the designer 
of hardened structures also must consider provision 
for escape, maintenance of proper environment, 
psychological effects of prolonged burial, and util- 
ity requirements for special equipment. A typical 
example of a hardened structure is illustrated. 
“soft” access shaft, a blast resistant entrance door, 
and a means of escape through a separate shaft 
(filled with sand to withstand blast loading) are 
shown. Entrance doors to the hardened facility 
must be designed to resist the blast pressures, which 
are often greatly multiplied by pressure buildup 
phenomena as the wave is reflected from surfaces. 

The similarity of environment in a submarine 
and in an underground structure is obvious. Many 
studies have been made of the psychological effects 
on personnel in the submarine service, particularly 
during the prolonged underwater cruises made pos- 
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Typical hardened structure with 
soft access shaft, blast resist- 
ant entrance door, and a sepa- 
rate escape shaft filled with 
sand to withstand blast loading. 





sible by nuclear craft. These studies indicate that 
life during long term subterranean duty can be 


made much more tolerable by providing adequate 
ventilation and air conditioning, carefully control- 
ling ion balance in the air, frequently shifting duty, 
providing pleasing colors and lighting, and building 
a strong esprit de corps. 

Equipment in hardened structures is likely to 
have special power requirements and require a high 
degree of temperature, humidity, and air pollution 
control. Use of commercial power is advisable, with 
or batteries available. Air 
conditioning equipment for heating, cooling, or 
humidification is most economically located above 


emergency generators 


ground, since criteria presupposes a relatively short 
post attack operational period during which com- 
fort air conditioning would not be essential. Air 
pollution may be controlled by passing the incom- 
ing air through various filters designed to absorb 
harmful chemical or biological materials as well as 
radiation. The fresh air supply would be cut off 
after an attack, with personnel relying on bottled 
air or an air purifying system. 

Plumbing presents special problems of water 
supply and sewage disposal. Water lines should be 
soft, with a reservoir available for post-attack use. 
Sewage can be stored in a tank and pumped peri- 
odically, treated chemically with periodic disposal, 
or handled in a septic tank. If cryogenics (refrig- 
erants and liquid propellants) are involved, prob- 
lems of piping become technically involved and 
frequently quite elaborate, but they are not im- 
possible to solve. 





AMONG THE MANY problems of de- 
tail besetting the designer of hard- 
ened military structures under- 
ground is the difficulty of bringing 
access and ventilation openings to 
the same high level of hardness 
that can be achieved without too 
much difficulty for the deep under- 
ground structure itself. However, 
according to Edward Cohen, of 
Ammann & Whitney, “these diffi- 
culties can be overcome, although 
considerable expense sometimes 
may be involved.” 

The design of access doors has 
ranged from adaptations of the 
heavy doors typical of the modern 
safe to the use of controlled flood- 
ing to provide a barricade of water 
in a depressed section of an en- 
trance tunnel. These usually are 
combined with tunnel designs that 
will fail-safe by collapsing at pres- 
sures below those capable of de- 
stroying the access doors. Attentua- 
tion of blast effects is also an 
approach being given serious study. 
Many conventional valve designs 
have been adapted for automatic 
closure of ventilation openings. But 
wherever valves and doors are de- 
signed to be controlled automati- 
cally, there arises the additional 
problem of designing control mech- 
anisms also capable of withstand- 
ing blast effects. 


Communications Problems 


Communications also is vital to the 
effectiveness of the underground 
military installation. Since much of 
the necessary equipment is elec- 
tronic, hardened components and 
transmission cable are being de- 
veloped in close cooperation with 
the electronic industry. Of par- 
ticular importance are the antennas 
necessary to radio communication 
and guidance systems. According 
to Edward Cohen and Pasquale Di 
Napoli, of Ammann & Whitney, 
there are four important methods 
of providing hardened antenna: 
Hardening by modifying present 
designs. 

{Using new concepts and_ ideas 
amenable to hardening. 


Some Special 


hed 
canescens 
DIRECTION 


Problems 


SPHERICAL SEAT 


{ Using antennas sheltered from nu- 
clear effects except when in opera- 
tion, ie., retractable. 

{Making use of existing terrain 
and hardened structures for built- 
in support. 

At the present time, major em- 
phasis is being placed on retract- 
able designs for antenna and the 
use of suitable terrain. However, 
studies are being made of antenna 
encasement in plastic foam, and 
there is hope that this may be 
successful for some applications. 


Heat and Air 


Other major problems for the de- 
signer of hardened underground 
structures are the dissipation of 
heat and the purification of air 
when the facility is buttoned-up 
during emergencies. Heat is gen- 
erated regardless of the method of 
power generation during emer- 
gency periods when the under- 
ground facilities are cut off from 
normal utility supplies. And, ex- 
cept for nuclear power systems, air 
must be brought in for combustion 
purposes. Thus, there is a strong 
interrelationship between the var- 
ious utility services required. 

The ideal power source for an 
underground facility during the 
emergency button-up_ period, 
should: 

{Be able to stand idle for long 
periods without becoming incapaci- 
tated or hard to start. 

{Be capable of operation by un- 
trained personnel. 

{Be relatively insensitive to shock. 
Produce no obnoxious fumes. 
{Present no serious heat removal 
problem. 

{ Provide energy in a suitable form, 
preferably at a commonly used 
voltage and cycle. 

Such an ideal source does not 
exist. Thus, the design of an actual 
power source must be compatible 
with air conditioning requirements, 
water availability, heat sink charac- 
teristics of surrounding soil or rock, 
availability of outside air, and a 
number of other equally significant 
controlling factors. 
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Planes of the Royal Swedish Air Force are hangared in man-made caverns located adjacent to flight runways. 


A Military Necessity 


“SOMEWHERE IN SWEDEN, air force planes are 
buried in deep underground structures. And on 
the coast, underground shelters and harbors are 
protecting ships of the Swedish navy. According 
to Ragnar Widegren, secretary of the Association 
of Swedish Consulting Engineers, the success of 
these projects of the Swedish Department of De- 
fense has been largely responsible for his country’s 
further acceptance of underground structures for 
many civilian needs. 


The Strategic Air Command 


In the United States the military also is the 
leader in the design and construction of under- 
ground facilities. One of the first was the Strategic 
Air Command (SAC) Headquarters, at Offutt Air 
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Force Base, near Omaha. This $8 million facility, 
which was occupied in January 1957, was con- 
structed for SAC by the Omaha District of the 
U. S. Army Corps of Engineers, with the Leo A. 
Daly Company, of Omaha, providing architect- 
engineer services. Major elements are administra- 
tion building and underground command post. 

The administration building is of normal rein- 
forced concrete and masonry construction and pro- 
vides the extensive administrative facilities re- 
quired for the world-wide SAC organization. The 
command post, which is completely underground, 
contains 116,000 square feet of floor area on three 
levels. It is of heavy reinforced concrete and is 
hardened to the extent required to resist a heavy 
and direct nuclear attack. 
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Facilities in the command post include a com- 
munication center, a global weather center, con- 
nections to a world-wide communication system, 
and a special long distance telephone system con- 
necting SAC Headquarters to each SAC base. The 
famous “red telephone,” used to alert SAC’s entire 
combat force in seconds, is located here. 

The main underground structure is 146-ft by 
266-ft, and three stories high. Its base is approxi- 
mately 45-ft below the ground, and the roof has a 
minimum earth cover 4-ft thick. The roof, floors, 
and foundation are two-way flat slabs. Exterior 
walls are built integrally with the slabs. The en- 
tire structure was designed to resist both nuclear 
bombing and hydrostatic ground water pressure. 

The mechanical systems of the underground 
structure are designed to use utilities from the ad- 
ministration building during normal operation, but 
they are self-sufficient during an emergency. 

The plumbing system consists of standard and 
special plumbing fixtures, domestic hot and cold 
water, gas systems, and a sewage ejector system. 


A deep well pump, located in the engine generator 
room, supplies all the water used in the building 
during an emergency and supplies water for the 


engine generator heat-exchangers during power 
failure periods. All discharge water goes through 
the base sewer system, but if this is destroyed, the 
water is discharged to the surface. A sewage ejec- 
tor system operates at all times. 

No space heating is necessary. However, after 
temporary shutdown, pickup will be accomplished 
by hot water reheat coils. The hot water normally 
is heated in convertors using steam from the ad- 
ministration building, but it can be furnished by 
the discharge from refrigeration condensers. 


Strategic Air Command _ head- 
quarters at Offutt Air Force Base 
in Nebraska is hardened under- 
ground complex designed to be 
completely self sustaining in 
the event of nuclear bombing. 


The main portion of the underground structure 
is supplied with chilled water for cooling from the 
administration building, but this can be supplied 
by four refrigerating units, each with its own 
chilled water pump. The refrigerating units use 
water from a deep well for condensing purposes 
during emergencies, with the water discharged 
from the condensers going to the reheat coils. A 
packaged air conditioner in the engine generator 
room can reduce the ambient air temperatures if 
this hecomes necessary. 

An IBM equipment area has a separate, built- 
up, multizone air handling unit with a direct 
expansion cooling coil and zone re-heat coils. Two 
refrigerating units use chilled water from the ad- 
ministration building for condensing, but also can 
obtain it from the deep well. 

Ventilation air is taken in through either of 
two duplicate air intake systems. Each consists 
of an intake shaft, pre-heat coils, special filters, 
a pressurizing fan, and a duct system to distribute 
the air to each air handling unit. Blast valves 
on the intake shaft close automatically to protect 
the system in the event of a nuclear explosion. The 
air is exhausted through shafts which contain blast- 
proof poppet valves. 

The electrical system is designed to operate 
from a commercial power supply, but there is an 
independent emergency standby. Eight transformer 
stations are provided, each supplied from a primary 
selective system. When load is switched from one 
power supply to the other, one of the two primary 
circuits will receive power before the other. Pri- 
mary switches at each transformer station are set 
to provide power to the most critical load first. 
Two groups of three transformer stations are pro- 
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vided with secondary switching so that in a group 


of three transformer stations two may be operated * os 
in parallel and the third removed from service. et}: TL < Pos 
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missile base construction program currently under 
way involves 4 complex combination of hardened 
underground structures. Designed by a joint ven- 
ture; Daniel, Mann, Johnson and Mendenhall and 
Associates; the project has involved 60 key people 
from DMJM, The Rust Engineering Company, 
Leo A. Daly Company, and Mason and Hanger- 








Silas Mason Company. In addition, a design and 
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Each operational squadron for the Titan missile 
required the design and construction of 10,000 feet 
of tunnel lined with 5000 tons of steel liner plates. 





There are nine missile silos per squadron, each 40 
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feet in diameter and boring into the earth to a 











depth equal to the height of a 15-story building. Six POWERHOUSE AND CONTROL CENTER ‘17 sitos 





domed structures are included in each squadron 
complex, three for power house facilities and three 
for central command posts. 

Design studies for the Titan bases included 
squadron dispersal, access, support, electro-mag- 
netic interferences, geological and hydrological 
formations, and seismic effects on both structures 
and equipment. Much of the design was compli- 


cated by the Air Force policy of concurrence, under 


which the design of base facilities and design of 


the missile itself had to go forward together. The 
missile silos were actually being designed before 
the dimensions of the missile itself were established. 

Twelve concrete domes, constructed in open 
cuts, are included in the Lowry Air Force Base 
Titan project. The six shells housing the power 
facilities are of reinforced concrete, with rein- 
forcing steel anchored in the footings. This rein- 
forcing, together with footing keyways, transfers 
stresses induced by normal loading and possible 
blast loading to the circular footings. To counteract 
these stresses, high tensile strength wire under 
tension was wound around the circumferences of 
the footings after pouring of the structures. This 
prestressing operation was carried out by the Pre- 
load Company, Inc., using 25 layers of wire stressed 
to 150,000 psi. As each layer of wire was put in 
place, it was covered with mortar. 


General view shows construction progress as of Feb- 
ruary 1960, at Lowry Air Force Base, Titan Missile 
Site 1A. Dome structures are of heavily reinforced, 
post-tensioned concrete. Sketches show typical cross 
section and general arrangement of shock mounting. 















































only large underground hydroelectric station in U.S. 


Power From Caverns 


THE UNDERGROUND hydroelectric power plants of 
the Comstock Lode (1890 and 1892) were out- 
standing engineering achievements of the 19th 
century. However, they were installed in mines 
rather than in specially excavated caverns, so they 
are not usually considered in the historical litera- 
ture of underground structures. For this reason, 
the story of underground hydroelectric plants gen- 
erally begins with the Snoqualmie Falls, Washing- 
ton, plant which was completed in 1899. By 1904, 
a small plant was in operation at Fairfax Falls, 
Vermont, and in 1917 the Pacific Gas and Electric 
Company completed a plant in California. Mean- 
while, Sweden had built two plants, Germany one. 


While three of these first six underground power 
plants were built in the United States, this su- 
premacy was short lived, and it was not until 1958 
that the Haas plant of Pacific Gas and Electric 
was built — the first large hydro plant in the U. S. 
By that time, the Fairfax Falls plant was history, 
for a flood in 1927 had destroyed it. 

There was little interest in underground power 
plants before 1946, and only 40 had been built. 
Today there are over 300, and many more are in 
the planning or construction stage. Yet, the Haas 
plant is the only new one in the U. S. There are 
many reasons for this. One is simply a matter of 
geography and geology; another is economic. An 
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underground plant can be considered only when 
a proper site is availab!.. Then, the cost advi ntage 
of reducing the quantity of construction material 
must be weighed against the disadvantage of great- 
er construction manpower requirements. In this 
balance the underground plant ia the U. S. is likely 
to be found wanting, economically. And while it is 
true that our power companies are backward in 
recognizing some important advantages of under- 
ground plants, a number of U. S. consulting engi- 
neers not only are abreast of current develop- 
ments — they are leaders in the field. 

With the rapid development of more efficient 
tunneling and excavating methods, the economic 
situation is changing. It is this change that made 
possible the Haas plant and is the cause of the 
growing interest in Alaska, which, according to the 
Federal Power Commission, may have as much as 
20 percent of the undeveloped hydroelectric poten- 
tial of this country. In future power demands, 
this may become an important factor. Though we 
have developed three times as much hydroelectric 
power as the Russians, the fact remains that they 
have three times as much potential. If underground 
plants will allow maximum exploitation of this 
power source, both nations will build more. 

Although it is claimed, almost without excep- 
tion, that the underground plants built since 1946 
were constructed for purely economic reasons, 
wartime security probably is involved. Italy leads 
the world, with Norway, Sweden, Switzerland, 
and France following in order — all obviously secur- 
ity conscious. Aside from economy and war, there 
are good reasons for building underground plants. 
In the Scottish Highlands — preservation of natural 
beauty, in Sweden — lack of suitable surface build- 
ing sites, and in other areas — extreme climate con- 
ditions or danger from avalanches. 

The world’s largest underground plant was built 
by the Aluminum Company of Canada, 500 miles 
north of Vancouver, British Columbia. Designed 
by International Engineering Company, Inc., the 






















Transverse section shows gen- 
eral arrangement of Alumi- 
num Company of Canada’s 
(Aluminium Limited) Kemano 
powerhouse. Present installed 
capacity is 1.05 million 
hp—the world’s largest. 
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Kemano powerhouse is supplied with water by a 10- 
mile tunnel running from the reservoir to penstocks. 


Aluminium Limited photo 
Kemano power chamber is 700-ft long, with a cross 
section 80-ft wide by 120-ft high to top of arch. 
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Stornorrfors hydroelectric plant has three turbines 
installed, with provision for a fourth to bring ca- 
pacity up to 500 megawatts. Power house is in a 
rock chamber 407-ft long, 61-ft wide, and 94-ft high. 





Details of sewage treatment system installed at the 
Hanabanilla hydroelectric project located in Cuba. 


fe ACCESS HOUSE 
== | 


SECTION THROUGH POWER 
CAVERN 


SERVICE 
TUNNEL 


GENERATOR FLOOR 


General arrangement of ventilation system for Hana- 
banilla plant. Two, 32,000 cfm fans exhaust air. 
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Harrsele plant has three vertical shaft Francis tur- 
bines which produce a total of 200 megawatts. Power 
house roof has concrete arches cast against rock, 
with an inner ceiling of precast concrete arches. 


plant has an ultimate output of 1200 megawatts. 
Seven vertical shaft Pelton turbines are currently in 
operation with a capacity of 1.05 million hp. (See 
CONSULTING ENGINEER, August 1954. ) 


Swedish Hydropower 

Private interests have shared about equally with 
the Swedish State Power Board in the development 
of both hydro and steam power in Sweden. Cur- 
rently, there is a great deal of activity along the 
Ume River, in northern Sweden, with the Stor- 
norrfors and Harrsele plants the largest of those 
already completed. With its rated capacity of 
375 megawatts, Stornorrfors is the largest in Swe- 
den. The Swedish State Power Board plans to add 
a fourth turbine to bring it up to 500 megawatts. 
Harrsele, with three turbines and a rated capacity 
of 200 megawatts, is owned by Harrsele AB, a 
combination of forestry and power interests. Con- 
sulting engineers on this project were Vatten- 
byggnadsbyran (VBB), Stockholm, with Frithiof 
Hallhagen and Daniel Noren for general layout 
and civil engineering works, and Birger Norsell 
and Bertil Hagstrom for the mechanical. 

The Stornorrfors power house is in a rock cham- 
ber 407-ft long, 61-ft wide, and 94-ft high. The 
roof is gunnite lined with anchor rod reinforcing. 
Longitudinal walls were placed with sliding forms 
and tied to the rock with widely spaced struts at 
two lower levels and continuously at the top. Crane 
rails are mounted atop the walls. It is interesting 
to note that Stornorrfors was, until recently, the 
biggest underground plant in the world. How- 
ever, the generating rooms of the new underground, 
700,000 kw Stenungsund steam power plant are 
larger. Each of its six generating rooms were 
made 409-ft long, 80-ft wide, and 109-ft high. 

Harrsele has a power house which is 257-ft long, 
52-ft wide, and 106-ft high. The roof has concrete 
arches cast against the rock, with an inner ceiling 
made of precast concrete arches set by traveling 
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crane in poured concrete abutments. The crane 
beams are mounted on supporting concrete col- 
umns. Three vertical shaft Francis turbines pro- 
vide a total of 200 megawatts. 


Other Important Projects 


The $15 million Hanabanilla project in Cuba, 
and the $52 million Binga project in the Philippines, 
have both drawn heavily on U. S. engineering 
through the employment of Tippetts-Abbett-Mc- 
Carthy-Stratton. In Cuba, TAMS handled design 
and construction supervision for the owner, Primera 
Central Hidroelectrica Cubana, an agency of the 
Cuban government. 

On the Binga project the firm worked with the 
Engineering and Development Corporation of the 
Philippines as consultants to the engineering staff 
of the National Power Corporation. 

Harza Engineering Company is another U. S. 
consulting firm that has been active in the field 
of underground hydroelectric power plant de- 
sign. The Ambuklao project, in the Philippines, was 
completed in 1957, with a capacity of 75,000 kw. 
Earlier Harza designed the Guayabo station, in El 
Salvador, with an initial capacity of 45,000 kw, 
and provision for an ultimate 75,000 kw. 

According to T. A. Lang, of Bechtel Corporation, 
formerly associate commissioner of Australia’s 
Snowy Mountains Hydroelectric Authority, the 
huge Snowy Mountain scheme involves a staff of 
1200 professional, technical, and administrative per- 
sonnel. It ultimately will have an installed hydro 
capacity that will exceed TVA’s by 12 percent. 


Most of the construction work has been done by 


Norwegian, French, and American contractors. 
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Eventually, there will be 7 major dams and 15 
power stations. The Tumut underground power 
station (T 1), with a capacity of 320,000 kw, is 
in operation, and the 280,000 kw T2, also under- 
ground, is approaching completion. 


Scotland’s Underground Interiors 


When the possibility of developing the hydro 
potential of the fast flowing rivers of the Scot- 
tish Highlands was first explored, it was met with 
tremendous public opposition. It was feared that 
the beauty and grandeur of the mountains would 
be scarred by ugly power stations. As a result, the 
North of Scotland Hydro-Electric Board decided 
to go underground wherever possible. At present, 
there are three major underground power stations 
in Scotland, a fourth was built on a hillside by the 
cut and cover method, and several are in the 
planning stage. 

At Ceannacroc, which was undertaken in 1957, 
the station is equipped with two vertical Francis 
turbines rated at 16 and 4 mw. The switchgear is 
housed in a small stone building erected at the 
tunnel entrance. The rock conditions in the tur- 
bine hall made it necessary to stabilize the roof 
with a concrete vault, to line one gable with con- 
crete, and to apply an artificial surface over part 
of the other. It was found feasible to leave the 
rock exposed over practically the whole length of 
both upstream and downstream walls. 

Practically all water seepage was eliminated 
from the concrete lining of the vault and gable, 
so that surface staining is not a serious factor. 
It was decided to paint the vault white so that it 
would function as a reflector for the main fluores- 
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Powerhouse section and general arrangement of the T1 station of Australia’s Snowy Mountains scheme. 
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North of Scotland Hydro-Electric 
Board made extensive studies to pro- 
vide attractive interiors for its under- 
ground plants. This view of St. Fil- 
lans plant shows bare rock at north 
wall as seen from access tunnel. 


Scotland’s Glenmoriston station uses 
backlighted glass and plastic panels 
to hide rock wall. Panels are set 
in wood frames mounted against crane 
beams and their supporting columns. 


Ceannacroc station uses indirect 
lighting installed behind concrete 
crane beam. Good reflection is ob- 
tained from white vaulted ceiling as 
well as the bare rock wall itself. 





cent lighting concealed behind the crane beams. 
Reflected initially from the ceiling, the light also 
is diffused by means of secondary salbvetion off 
the wh* 
fr: 0 


‘ tiled floor. A lesser source of light comes 
fluorescent tubes, also concealed be- 
hind the crane beam. 

In order to counteract the sense of proximity 
of the rock face as seen from the main floor area, 
a simple wrought iron balustrade, set on a raised 
curb forming the edge of the tiled floor, was placed 
between the columns. The delicate upright balus- 
ters were painted white and the handrail a pure 
yellow. This age-old device, long used in film and 
stage design to create a sense of distance, was 
most successful at Ceannacroc. This led to its in- 
corporation at other stations. 

The architects felt that the concrete-lined gable 
should be painted a warm color in the terracotta 
range in order to counteract a sense of chilliness 
induced by the fluorescent lighting. Having ob- 
served the stimulating effect of limited areas of 
strong color in the Maggia Valley underground 
stations Italian Switzerland, as opposed to the 
somewhat cold and sanitary effect of grey-green in 
underground power stations elsewhere in Europe, 
the architects selected a rich terracotta color for 
the gable wall, and a brilliant oriental blue for 
the two turbine casings set in the middle of the 
white and grey-green patterned tile floor. 

St. Fillans underground station, which was start- 
ed in 1958, is much smaller, and while it con- 
tains only one vertical generating set togther with 
control panels and other technical equipment, it 
could have looked rather overcrowded. Interior 
appearance also was affected by two arched re- 
cesses in the walls at both ends. 

In view of this, the Ceannacroc approach to in- 
ternal treatment had to be varied. a light-re- 
flection factor the concrete vault had to be dis- 
counted completely, since the entire surface was 
coated with a dark bituminous paint in order to 
conceal staining caused by moisture penetration. 
Another factor was the safe limits to which the 
rock face could be cut back on the side walls which 
made it impra¢tical to house the fluorescent light- 
ing out of pes behind the concrete beams. In- 
stead, perforated masks and metal louvers were in- 
stalled over the complete soffit of the beam and 
directed obliquely onto the rock face while, at 
the same time, shedding direct light into the area 
of the turbine hall. The floor of the hall was 
covered with white and grey tiles, to make the most 
of the available light. 

Glenmoriston, also started in 1958, is the larg- 
est of Scotland’s three underground power stations, 
being equipped with two, 16 mw vertical turbines. 
The dominant interior factor at Glenmoriston was 
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the doubtful nature of rock which made concrete 
lining necessary throughout. Concrete walls pro- 
vided on three sides have an inner lining of alumi- 
num sheeting. Seepage of water, with accompany- 
ing staining, has been persistent and although a 
suspended ceiling was not required, the condi- 
tion of the concrete vault was such that it had 
to be painted with black bituminous paint. 

Under these circumstances, the architects de- 
cided to treat the interior asymmetrically. On the 
upstream wall a series of timber frames were fitted 
into the 16-ft spaces between crane beam columns. 
Each frame was subdivided into 4-ft squares, into 
which translucent and cross reeded glass, arranged 
alternately, were fitted. Fluorescent tubes were 
installed behind the translucent panels. 

As an additional baffle to hide the stained con- 
crete lining, sheets of white-painted plywood were 
installed behind the cross reeded glass. The squared 
pattern of the lit screens seen in perspective along 
the length of the station lends scale to the whole 
interior, and a pleasant, tranquil light is shed 
across the station. The concrete crane beam struc- 
ture is white and the wooden screens are painted 
very pale grey to obviate undue contrast between 
the lit panels and the framing. 

For the downstream wall, an entireily different 
approach was adopted. Lighting here has two dis- 
tinct functions. It lights the dials on the control 
panels between the columns and it sheds general 
illumination on the painted aluminum lining, set 
well back behind the crane beam structure. Ac- 
cordingly, a continuous masked strip light was 
fitted on brackets along the top of the control 
panels, shielded from the eye. The wall in the 
background was painted a deep midnight blue 
so that the maximum sense of space was induced 
beyond the white painted crane beam structure. 
The aluminum-lined gables at each end were 
painted a brighter blue. 

It would have been possible to carry out the 
notion of a conventional above ground structure 


by ph real windows looking out onto a 


brightly lit mountain landscape painted on the 


concrete lining. This has been done in certain 
underground power stations in northern Italy, but 
such fantasies seemed alien to the plant’s func- 
tional approach, and no such artificial environment 
has been found necessary in thousands of window- 
less industrial plants. So, instead, the engineers — 
Sir William Halcrow and Partners, and Kennedy 
and Donkin — working in close cooperation with 
the architects — Hurd and Begg — simply tried to 
avoid designs that might encourage employee 
claustrophobia and, on the other hand, encourage 
in any practical way a feeling of spaciousness and 
above ground freedom. 





Dual Purpose Public Buildings 


“WHILE ADEQUATE Civil defense has a long way to 


go to become a reality in most parts of the United 
States, a few localities have started planning for 
area evacuation, emergency and disaster aid, and 
shelters for vital service.” This was the intro- 
duction to an article on underground operations 
center design for civil defense in the April 1955 
issue of CONSULTING ENGINEER. It is as true now 
as it was then. 

According to studies by Guy B. Panero, Engi- 
neers, it would cost $680 per capita, or a total 
of $2.7 billion, to provide shelter for the whole 
population of Manhattan at an 800-ft shelter depth, 
with a 30-minute warning before enemy attack, 
and provision for 90-day occupancy. Admittedly, 
this is an expensive proposition — especially if 
extended to other large American cities. However, 
something less than this near ideal protection can 
be achieved at considerably lower cost through 
the inclusion of shelter facilities in public buildings. 

W. T. Rolfe, of the architectural and engineer- 
ing firm of Golemon and Rolfe, has proposed the 
construction of underground schools that could 


serve also as civilian shelter areas. This might cut 
the cost of both schools and shelters by combining 
them. The Office of Civil and Defense Mobiliza- 
tion currently is studying this approach. 


Hardened Communications Centers 


Civil defense is dependent on the maintenance of 
communications, and this was considered by the 
Borough of Richmond, New York, in the construc- 
tion of its new Central Fire Communications Build- 
ing. Mechanical engineering consultant on_ this 
project was Syska & Hennessy, with Eipel Engi- 
neers doing the structural. Realizing that the cost 
of a blast and fallout resistant structure above 
ground would be excessive, it was decided to 
build a modified one-story structure above ground 
with two additional levels below grade. Added 
safeguard was provided by locating the building 
on the lee side of hills to afford protection from 
probable ground zero blasts. 

The first floor is of modified conventional con- 
struction including large glass areas and bar joist 
framing with precast concrete planks under normal 
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New central fire communications building of the 
Borough of Richmond, City of New York, has con- 
ventional first floor construction with two  under- 
ground levels designed for bomb resistance. Isolated 
pill boxes supply air to concrete intake ducts. Exits 
from subbasement area are protected by Navy type 
gasketed bulkhead, water tight doors of heavy steel. 


built-up roofing. This light construction is de- 
signed to yield easily to blast pressure thus mini- 
mizing effects on structural elements. The floor 
slab is of reinforced concrete construction designed 
to sustain a live load of 300 psf. 

The basement floor slab, which is the roof 
over the subbasement emergency operations cen- 
ter, also is designed for a live load of 300 psf, but 
this slab was provided with membrane water- 
proofing and a 2-in. protective coat of cement. 
Floor drains were located on the basement floor 
level in various areas to serve as roof drains should 
the main roof collapse. It was assumed that the 
first Hoor slab would remain intact after an atomic 
blast, but the basement floor slab was designed to 
take the load of both the collapsed roof and the 
first floor slab. 

The subbasement is a complete emergency oper- 
ating center. It will normally be supplied from the 


existing street utilities, but in an emergency it 


can operate independently from the upper sections 
of the building, with emergency diesel generators, 
large underground water and oil storage tanks, 
and year round air conditioning and ventilating. 


St. Louis Fire Alarm Center is 
underground primarily because of 
tornadoes and a desire to pre- 
serve the natural beauty of the 
area. However, consideration was 
also. given to blast resistance 
and nuclear fallout protection. 
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Air conditioning and ventilating systems are de- 
signed to supply fresh air from a plenum chamber 
provided with radioactive decontamination type 
absolute filters, emergency automatic intake damp- 
ers, and three reinforced concrete supply ducts. 
These three supply ducts lead to isolated concrete 
pillboxes on the lee side of the site. The exhaust air 
is used first to cool the diesel generators before 
being discharged into a plenum chamber which 
exhausts through reinforced concrete ducts. 

All exits from the subbasement area are provided 
with Navy type gasketed bulkhead watertight 
doors. Food storage, dormitory space, toilets, and 
shower facilities are also provided in the sub- 


basement area. 





The St. Louis Fire Alarm Center is underground 
also. While the reasons for going underground 
were primarily the preservation of the natural 
beauty of the area and the danger from tornadoes, 
consideration was given to blast and fallout pro- 
tection in the event of a nuclear weapon attack. 
General consulting and structural engineer on the 
project was W. E. C. Becker; mechanical and 
electrical engineer, John D. Falvey. 

The building rests on a foundation of drilled 
concrete piles carried an average depth of 15 feet 
to solid rock. Its structural shell is 12-in. rein- 
forced concrete sheathed in a waterproof mem- 
brane. Except for the facade, the entire building 
is earth covered. 

Because of the sensitive electronic equipment 
housed in the building, complete climate control 
is required. Recirculation is determined by the 
outside air temperature, and any fresh air drawn 
into the system is heated or cooled and humidified 
or dehumidified as required, after filtration. Two 
utility lines provide electricity, with automatic 
switchover in event of normal supply failure. When 
utility service fails, a diesel generator takes over. 
Underground Garages 
The two level garage in the Rochester Civic Center 
is another structure that could be readily con- 
verted into a public shelter. Charles H. Sells, Inc. 
was the consultant for the city and county and 
coordinated the project. Architects were Voorhees 
Walker Smith Smith & Haines with Faragher & 
Macomber. Despite mud seams in what prelimi- 
nary test borings indicated as solid rock, footing 
problems were solved and construction completed 
six months ahead of schedule. Although it had been 
planned in the initial stages to cover the garage 
with a deep earth fill, it finally was completed 
with granite paving and some landscaping. Thus, 
it would be necessary to increase the fill to make 
the garage an effective bomb shelter. Utilities for 
shelter use are available, but not installed. 


John Graham and Co. designed San Diego’s College 
Grove Shopping Center which includes long tunnel 
for truck deliveries, utility lines, and emergency exits. 


San Francisco’s Brooks Hall underground exhibit area. 


The Boston Commons Garage, also a potential 
shelter, has been described as a submerged bath- 
tub. Since the water table is only 8-ft below the 
surface, 5000 piles were sunk into hardpan to 
hold the three level underground structure in 
place. The 1500-car garage was designed by Wel- 
ton Becket and Associates as the first stage in a 
development that eventually will accommodate 
2500 cars. Associated with Becket are Cosentini 
Associates, mechanical engineers. 


Other Public Buildings 


Brooks Hall, in San Francisco, is designed to 
supplement the existing Exposition Auditorium with 
an underground exhibit area. The 280-ft by 320-ft 
structure required 158,100 cubic yards of excava- 
tion. Walls, floor, and roof are of reinforced con- 
crete with prestressed, precast concrete members 
over the truck ramp. The entire structure is en- 
veloped in a waterproof membrane of three felt 
layers mopped with tar and asphalt. A 2-in. layer 
of asphaltic concrete was placed over the mem- 
brane below the bottom slab, as well as on the 
roof, to protect the membrane during the place- 
ment of concrete for the foundation slab and fill 
for the roof. H. J. Brunnier was the structural 
engineer; De Leuw, Cather and Company, the 
mechanical, electrical, and traffic engineers. 

The National Library of Medicine, being built 
by the General Services Administration, is an un- 
usual if not strictly an underground structure, since 
three full floors are located below ground. Unusu- 
ally heavy flat slab construction has been used, 
and the lower floors are available to provide shel- 
ter against radiation, although no provision was 
made for blast effects. Pants columns were used 
to conceal air conditioning duct work, and electri- 
cal lines are run in the slabs. Severud-Elstad- 
Krueger-Associates handled the structural design, 
and James Mongitore Associates the mechanical- 
electrical. Architect was O'Connor & Kilham. 
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3 rground Structures 


Base slab construction for Wayne County open caisson. 
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Deep 


Storage 


UNDERGROUND STORAGE is sometimes necessary and 
occasionally economical. Underground water res- 
ervoirs and sewage treatment plants and under- 
ground storage of flammable fuels and caustic 
liquids is common. In the U. S., use of abandoned 
mine sites has proved economical for storage of 
food and some manufactured products and their 
components. Abroad, even greater use is being 
made of old mine sites. Thus, underground con- 
struction for storage purposes is well established. 
One of the interesting sections of the Wayne 
County water supply system, designed by Giffels 
& Rossetti, is the low lift pumping area. Here 
a 65-ft diameter caisson with 5-ft thick walls was 
sunk to a depth of 63% feet to receive water from a 
gravity flow tunnel under the Detroit River. 
Twelve soil borings were taken at the location 
of the caisson, eight outside the periphery and 
four inside the caisson location. Borings were 





Prestressed concrete and steel tanks before burial. 


carried 20 feet into rock. From these borings a 
check of the shear value of the soil used in the 
design computations and elevations at the top of 
hardpan and rock were obtained. The original bor- 
ings taken at the site, and the subsequent bor- 
ings at the caisson location, indicated sulfur water 
under artesian head in the upper portions of the 
rock. To seal off this water, the 12 borings at 
the caisson location were filled with grout applied 
under pressure. 

The caisson was constructed using the open cais- 
son method. As clay was excavated from the open 
well, the caisson settled under its own weight. Ad- 
ditional lifts of concrete were placed in 10-ft 
high increments as the caisson was allowed to set- 
tle. Final position of the caisson was well within 
desired location limits. 

A temporary pressure relief vent was installed 
in the base slab to relieve any hydrostatic pres- 
sure that may have developed after the pressure 
grouting. Five permanent pressure relief lines were 
constructed inside the interior walls. At the top 
of the walls, provisions were made for pumping 
connections, and the temporary vent in the base 
slab then was sealed. Until recently, when the 
tunnel connection was made, the caisson was 
partially filled with water to eliminate buoyancy. 


Storing Water Underground 


Going underground can create serious construc- 
tion problems. For example, when the Hillcrest 


Reservoir was begun in southeast Denver, un- 
recognized soil conditions made it necessary to 
change the whole concept of the floor design. 
When shale material, exposed by excavation, be- 
came wet to a depth of 1- to 4-ft, it began to 
swell. Measurements at some points in the ex- 
posed foundation area showed as much as a 4-in. 
rise in ground level. 

At this point, the firm of Ketchum, Konkel & 
Hastings was retained to study the foundation 
conditions and propose a redesign of the reservoir. 
The result was a unique thin shell floor and flat 
slab roof, with the floor system completely isolated 
from the swelling shale. 

The final floor design consists of a series of 
continuous barrel shells with 20-ft chords and a 
rise of only a little more than 2-ft. Since the 
shells could be supported on rather short drilled 
caissons, their location on 5-ft centers was not 
prohibitively expensive. In addition, the shell de- 
sign used most of the steel purchased for the 
original design — an important consideration, since 
it was already on the job site. 

Maximum weight of water on the barrel shells 
is created by a depth of 23-ft, but the highest 
stresses encountered were from the reactions of 
the shores while placing the flat slab roof. The flat 
slab foundations which support the outer and cen- 
ter walls of the reservoir basins were also a part 
of the redesign of the reservoir. They were cast 
on 4-in, thick cellular paper to allow for swelling 
of the soil below. Provision also was made for 
differential settlement in the connections of con- 
duits to the main basins. Another unusual feature 
of this $1 million reservoir is that its 209,000-sq ft 
area will be earth covered and a part of it used as 
a football field. 

Springfield, Massachusetts, is another community 
using underground construction. Presently being 
installed there are the world’s largest prestressed 
water storage tanks. They will be backfilled and 
covered with a 2-ft layer of earth. In contrast 
to an old rectangular tank with tapered walls that 
are 3-ft thick at the base, the new, prestressed 
circular tank walls have a uniform thickness of 18 
inches. Floor slabs are 5-in. thick and the column 
supported roofs will be 9-in. thick. Each tank will 
hold 15% million gallons of water. 

Clinton Bogert Engineers designed the tanks. 
Prestressing of the walls was done by the Preload 
Company, Inc. More than 1000 wraps of wire were 
applied by a self-propelled wire winding machine 
suspended from a carriage that rode around the 
tops of the walls. Wire was drawn from a diameter 


of 0.236-in. to 0.208-in. as it was wrapped, giving 
it an initial tension of 150,000 psi. Four layers 
of wire were applied at the base and only one at 
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Circular water tanks for Springfield, Mass., will be buried under layer of earth after placement of cover slab. 


the top. On completion of the prestressing opera- 
tion, the wires were covered with a laver of mortar 
pneumatically applied. 

Buried Fuel Tanks 

On the West Coast, the Military Petroleum Sup- 
ply Agency is storing aviation fuel for the Air 
Force in 12 steel lined, prestressed, concrete tanks. 
The completed structures are buried by a 4-ft 


covering of earth. Each tank has an inside diame- 
ter of 1224%-ft, a clear height of 40-ft, and a storage 
capacity of 83,500 barrels. Tanks are absolutely 
leakproof and capable of withstanding the effects of 


an atomic explosion. 

Bernard and Ancira was the consultant on the 
project, with construction by Herrick Iron Works, 
who also performed the prestressing operation 
under license from the Preload Company, Inc. The 
tanks are designed with 15-in. thick floor slabs, 
9-in. thick prestressed walls, and 9-in. thick con- 
crete roofs, and completely lined with ‘-in. welded 
plate. Before placing the floor slab, angles were 
set in place with the horizontal leg at floor level 
and the vertical leg extending down into the space 
to be concreted. Floor plates, in lengths of 30- to 
40-ft and 8-ft wide, then were welded to the 
angles and tested for tightness. 

Next step in the erection was the installation 
of roof supporting columns and the preshaped wall 
liners. Wall liner and floor connecting welds then 
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were made, and a backup angle was installed in 
the outside corner. This construction restrains the 
horizontal movement of the wall at its base and 
also allows for wall rotation at the joint without im- 
pairing leak resistance. The roof and wall steel 
served as the inside forms for the concrete. Com- 
pressive stress imparted to the tank wall by the 
prestressing wires ranges from 234 kips per verti- 
cal foot at the bottom of the tank to 34.5 kips per 
vertical foot at the top. A %-in. thick coat of mortar 
was applied to protect and bond the prestressing 
wire. This was given a waterproof coating. 


Denver engineers designed pile supported barrel shell 
base above unstable soil for underground reservoir. 





International Salt Company's new 
Whiskey Island operation will use 
underground space for storage and 
processing of salt. Above is view 
of cutting shoe and reinforcement 
for first lift of shaft caisson. 
At right is view looking up shaft. 


Industry Digs In 


MINING Is sTILL the major U. S. underground in- 
dustry, and if other indhettaies go underground, 
many may do so by taking over senda d mines. 
A number of mines are already in use as ware- 
houses — and many operating mines are making 
functional use of their underground space for 
equipment maintenance, raw material storage, and 
primary processing. An outstanding example of 
this is the new salt mining plant of the Inter- 
national Salt Company on Whiskey Island, near 
downtown Cleveland. Giffels & Rossetti, architects 
and engineers, is the consultant on the project. 
The mine, at a level of 1765-ft below the surface, 
will be developed in three separate areas in addi- 
tion to the mining faces. The first area to be de- 
veloped will be the service and maintenance area. 
This will house the pumping and ventilation equip- 


ment, an electrical substation, mine offices, a lunch 
room, sanitary facilities, a maintenance bay, ware- 
house, and the loading facilities for the salt. The 
maintenance bay will have a 20-ton crane runway, 
350-ft long. Repair facilities will be provided for 
maintaining all the mining machines and equip- 
ment, as well as some of the surface plant equip- 
ment. The warehouse will be used for both sur- 
face plant and mine supplies. The mine area is 
especially suitable for the storage of machine tools 
as the hygroscopic nature of the salt makes protec- 
tive coating unnecessary. In general, all rooms 
at mine level will be 30-ft wide by 17-ft high. 
The preparation area will be developed next. 
Here crushing and screening equipment will be 
provided for transforming the salt into marketable 
grades. Eventually, a storage area will be mined 
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for stockpiling the various grades for periods 
peak demand. A typical example is the salt used for 
deicing roads in the winter months. 
HEAD FRAME 
Swedish Industry Underground 
The real story of underground industry, like under- 
ground power generation, is being written in Swe- 
den. Manufacturing operations range from the pro- 
duction of small precision parts to complete air- 
planes. The plants themselves are models of en- —= 18'-0" 
vironmental control — clean, light, and airy. Al- oe 
though employees in these plants give evidence of 
being more health conscious than their fellow work- 
ers aboye ground, they have consistently achieved 
better records of attendance, turnover, and accident 
prevention. Much of the credit for this may be 
attributed to the fact that no expense has been 





spared to provide excellent working conditions at 
the underground sites. 


Air Conditioning Underground 


In the earlier Swedish underground plants, the OHIO SHALE 





air conditioning and ventilating systems sometimes 





created employee discontent. The heat load from 
lighting and electrically powered machinery was 





excessive, and it was only partially dissipated 
through the surrounding earth and rock. Thus, in 
summer, outside air had to be provided in con- 





siderable quantity and at low temperatures to 
take up the excess heat. The result was drafts, and 





employees seemed much more conscious of them 
16'-0" 
SHAFT DIAMETER 


below ground than they did above. 

When the Flygmotor plant, at Trollhattan, was 
begun, A. F. Rosell, of Alexander & Rosell, reports 
that considerable psychological research was under- 





taken to solve this problem. It was decided that 
plant conditions should be set at 68 F and 50 
percent relative humidity and that cooling surfaces 
within the work areas should be provided so that 
air temperature in the circulation system could be 
at a higher level. The final design incorporated 
cooling coils in the arched concrete ceilings, and 
EL. 1328'-0 


an air supply through perforated aluminum panels ee & = ~| : 


» =. 


bp + i ey <p 
in all areas where appreciable heat was generated. ete @ EL. ae '=0 ORISKANY SANDSTONE 


In this plant outside air must be heated through- . t—- 
out the greater part of the year. Thus, a heat a a’ nen ee, 
on : : : : +. “PEL. 1570'-0 
pump was specified instead of a boiler. The bal- 


ance between the waste heat recovered and the \ , ~ ~~ 
\ ™~ 


heat required for warming outside air in winter is he tty. . : \ SALINAS , 
such that only occasional additional electric heat- ee . SS 
ing is required. For humidity control, conventional 

air conditioning also is provided through 11 units 
located in various parts of the plant. They are < 
fed with hot water from the heat pump system or . SSRN 
with brine from a special cooling machine separate ‘ aS AS : 
from the one used for cooling the ceiling. Control 

of temperature and humidity is automatic. Production shaft cross section, Whiskey Island Mine. 


MINE FLOOR EL. 1765'-5" \. 
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Cooling water pipes being tied to reinforcing steel 
on ceiling forms during Flygmotor plant construction. 


Sliding form used in pouring reinforced concrete 
ceiling. Area between it and rock is used as air duct. 


Nonbearing brick wall, with ceiling supported by rock. 


To insure flexibility, ceiling cooling coils have 
been installed in most plant areas whether ex- 
cessive heat is present or not. Local controls keep 
circulation at desired levels, and, even in the 
same room, areas of high heat can receive a higher 
rate of flow through the cooling coils. Fresh air 
from an outside supply shaft flows through a pre- 
heater to a central supply fan. It is delivered to 
the air conditioning units through concrete ducts 
located between the rock roof and the concrete 
ceiling. This ceiling space also is used as a return 
duct, and return air can be mixed with fresh air. 

The entire air conditioning system operates with 
a high degree of automatic control, using both 
thermostats and hygrostats to maintain the tempera- 
ture-humidity relationship in the desired range. 


The cost of the heat pump system is about equal 


to that of a conventional underground system. It 
has operated according to plan, and caused no 
trouble even during the summer of 1955 when 
Sweden had the highest temperatures recorded 
in 100 years. The Flygmotor plant has been able 
to operate at temperatures of 65 to 68 F, whereas 
most other plants are at 71 F or higher. This high 
(by Swedish standards) temperature is used to 
prevent complaints about drafts, but it is believed 
to contribute to the fatigue noted in some plants. 


The Wine Cellar At Arstadal 


Although Sweden's underground operations can 
seldom be justified on the basis of cost, there are 
exceptions. The obvious are the underground hy- 
droelectric plants, but there is another — the 
$4 million plant of AB Vin and Spritcentralen (The 
State Liquor Monopoly of Sweden), designed by 
Ragnar Wale & Company. Constructed at Arstadal, 
Stockholm, these rock storage facilities for wines 
and spirits are said to cost no more than above 
ground facilities because of low maintenance and 


Flygmotor refrigeration system for air conditioning. 


CONSULTING ENGINEER 





EXPANSION f—7 AIR CONDITIONING rm EXPANSION 
MACHINERY ~ “y+? BARREL 


BARREL ‘y~ 


r CEILING WITH BUILT 
tC IN COOLING PIPES 
AIR OUTLET 


AIR INTAKE ABOVE ’ wigagag } 
GROUND ear - om 
STONE FILTER | —— | 


J 


RETURN AIR 
FROM SHOP 

















SS Sees 
FRESH AIR FAN at 
= 


—s 


PRE- Y 








DIRECT AIR: 
SUCTION FROM ~ 
SOME MACHINES 








COLD WATER 


a HEATING 


et a or be me we ee Se} | 




















COOLING 
GENERATOR 




















COOLING 
GENERATOR 














CONDENSER 





a 
1 


| 
| | 
| 


COOLING-WATER 
FROM RIVER 


| 


Typical Flygmotor plant cross section and schematic of the entire air conditioning and ventilating system. 


the naturally uniform temperature needed for 
storing light wine. 

Facilities include eight alcohol cisterns which 
have been blasted into rock and are built accord- 
ing to the Sentab system — using thin metal tanks 
encased in concrete. Each of these tanks holds 
over half a million gallons. In addition, 16 de- 
tached steel plate cisterns have been built into one 
of the wine storage cellars. The wine cellars them- 
selves are almost 50-ft wide by 500-ft long and 
three stories deep. On the basement floor of one 


cellar are 181 coated concrete cisterns capable of 
storing a million gallons of light wine. In the 
other areas there is space for the storage of 1.8 
million gallons of wine in casks and bottles. 


Other Swedish Plants 

The Saab Aircraft Company is another Swedish 
firm that has done extensive underground building. 
One of the outstanding features of its plant is the 
effort to create an above-ground atmosphere. The 
entrance is much like that of a normal plant, and 
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One of the machine shops in the Flygmotor plant at Trollhattan, 
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Arstadal wine and alcohol storage system receives 
both bulk and barreled spirits for underground stor- 
age. Bulk storage tanks are built into rock, and 
second story barrel storage is shown in top photo. 
Photograph below shows pipelines in tunnel from dock. 


the dining room area is brightly lighted, with mur- 
als on the walls and a huge aquarium in the en- 
trance hall. Throughout the plant meteorological 
instruments keep employees informed of above 
ground weather conditions. Saab has found no 
difference in its relations with employees who 
work above ground and those who work below, 
except for a 4 percent lower turnover rate in the 
underground plant. 

AGA at Lindingo, Sweden, is presently using sub- 
terranean workshops for the production of oxygen 
and fine optical equipment. An apprentice school 
also makes use of underground space, which, in the 
event of war, could be converted to production. AB 
Bofors also operates a large underground plant 
with five plant tunnels emanating from the en- 
trance and transport tunnel. Each plant tunnel, 100- 
meters long by 15 wide and 8 high, contains a 
two-story work area. Fresh air is blown between the 
rock wall and the inner workshop wall, and return 
air is evacuated through wiring and piping con- 
duits and between roof and ceiling. oo: 
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AGA plant at Lindingo produces oxygen and 
fine optical equipment in an underground 
plant. Photo above shows optics manufacture 
and below is the mechanical equipment for 
the ventilating system. Other plant areas 
now in use for apprentice training can be 
readily adapted for production if needed. 


Bare rock is left exposed in the entrance and trans- 
port tunnel of the AB Bofors underground factory. 


ey ame 


pag pe 





Bofors ventilating system utilizes wiring and piping 
tunnels for evacuation of return air to the surface. 


Note fresh air inlets along top of wall and outlet 
ports in ceiling of the lunchroom at AB Bofors plant. 





Gate Fabricator: Nashville Bridge Co., Nashville, Tenn. e Hoist Girder Fabricator: McNally Pittsburg Mfg. Co., Pittsburg, Kansas 
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Steel saves 289 tons 


This is a story about how the tremendous strength of USS ‘‘T-1”’ 
Steel was utilized to save 289 tons of weight in the lock gates at the new 
Greenup, Kentucky and Markland, Indiana locks and dams on the Ohio 
River. Each lock gate has five diagonal braces that were designed for USS 
‘“‘T-1” Constructional Alloy Steel. At Greenup, it was estimated that 
64 tons of ““T-1”’ Steel did the work of 213 tons of carbon steel in 
eight gates. At Markland, shown in the picture above, 60 tons of ““T-1” 
Steel were used instead of 200 tons of carbon steel to do the same job. 
The diagonal units provide the supports which are absolutely 
essential to brace the gates. Each diagonal is a flat bar 8 inches wide 
by 11% inches thick and about 73 feet long and weighs around 3,200 
pounds. Toward the center of the diagonal is a turnbuckle used to 
adjust tension. By using USS ‘“T-1” Steel, which has a minimum 
yield strength of 100,000 psi, both the size and weight of the diagonals 
were greatly reduced while retaining an ample factor of safety. 
Lower costs. Reduction in weight because of the use of USS ““T-1” 
Steel meant lower overall material costs, reduced shipping costs by 
more than one third and decreased handling and erection costs. 
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and Louisville District, United States Army Corps of Engineers 


of weight in 16 lock gates 


USS ‘‘T-1”’ Steel for hoists. Four hoists for the emergency gates 
at Greenup locks and dam were also built of USS “*T-1” Steel by 
McNally Pittsburg Mfg. Co., Pittsburg, Kansas. The structures are 
girder sections about 25 feet long and 41 inches deep. Flanges are 
20 inches wide by 2!% inches thick. The webs are 36 inches deep by 
1'; inches thick. All were fabricated from ‘“T-1’’ Steel plates. Each 
girder weighs about 12,000 pounds. 
The new locks and dam on the Ohio River at Greenup, Kentucky 
were built under supervision of Huntington, W. Va. District, U.S. Army 
Corps of Engineers. A similar set of locks at Markland, Indiana was United States Stee! Corporation — Pittsburgh 
built under the Louisville District, U. S. Army Corps of Engineers. parce ratge ain seme 
Other uses of USS ‘“‘T-1”’’ Steel in construction. Wherever great Tennessee Coal & Iron—Fairfield, Alabama 
strength is needed with least weight, such as in bridges, TV towers, na re oe > ecru seneeas 
pressure vessels, and high pressure penstocks, USS ‘“‘T-1’’ Steel is United States Steel 
unsurpassed because of its high yield strength, high resistance to 
impact abrasion, and weldability. For complete information write 
for our ““T-1”’ book. United States Steel, 525 William Penn Place, (+> 


, ; This mark tells you a Steel 
Pittsburgh 30, Pennsylvania. USS and “T-1” are registered trademarks product is made of modern Steel. — 
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WHEN HE WAS chair 
Steel, Jud 
“All men v 
occasional 


board of U. S. 

rt H. Gary said, 

o things make an 

ke. The only peo- 

ple who do not make mistakesfire people who never 

do anything . . . the man who profits by his mistakes 
rises highest on the ladder called ‘success’.” 

Scott B. Lilly, an eminent educator and former 
chairman of the engineering division, at Swarthmore 
College, counseled his students and younger faculty 
colleagues with an adaptation of Judge Gary's logic. 

“All engineers make mistakes,” he would say, “but 
the difference between a good engineer and a bad 
engineer is that a good engineer finds most of his 
own mistakes.” To Professor Lilly, a mistake was 
not evidence of failure but an opportunity to find 
the truth. His admonitions inspired all with whom 
he dealt to minimize mistakes. 

If an engineering student makes a mistake in 
solving a problem, the consequence is a lower mark 
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Howard, Needles, Tammen & Bergendoft 


on the examination and possibly a lower grade for 
the course. Practicing engineers, however, have 
much more at stake. Of greatest importance is the 
possibility of endangering the public. There are, 
all too frequently, collapses of buildings, bridges, 
or dams as the result of engineering errors. Un- 
known to the public are the countless engineering 
mistakes that are detected and corrected during 
design or construction. Sometimes these errors are 
discovered only after some preliminary physical 
failure or partial collapse. Sometimes construction 
workers are killed, and even where there is no loss 
of life, the economic loss resulting from engineer- 
ing errors is frequently significant and sometimes 
staggering. 

Because most consulting engineers practice as 
individuals or as partnerships, they are personally 
liable when they err. Many engineers and _ their 
firms have sought to protect themselves against 
suit for errors and omissions through professional 
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liability insurance. Yet, this insurance does not ex- 
cuse inferior engineering any more than a fire in- 
surance policy permits arson. 

Engineering errors, however, can be of several 
types and of varying degree. In mathematics, an 
error is the difference between a calculated, or 
measured, value and its true, or exact, value. Slide 
rule error is commonly understood as the difference 
between a slide rule reading and the absolute value. 
These are expected. Mistakes, on the other hand, 
are unintentional, unknown errors. Blunders are 
gross mistakes. Suppose a surveyor were using a 
tape that had been calibrated under known condi- 
tions of temperature and tension and found to be 
100.003 feet long. If he measures five lengths with 
that tape and records it as 500 feet, and if condi- 
tions of temperature and tension were the same as 
when the tape had been standardized, he would 
have a known error of 0.015 feet, which he might 
or might not consider negligible, depending on the 
job. On the other hand, had the surveyor incorrect- 
ly recorded a measured distance as 46.64 feet in- 
stead of 46.46 feet, he would have made a mistake. 
Had he overlooked an entire tape length or had he 
chained to the wrong point, he would have com- 
mitted a blunder. 

Mistakes, and especially blunders, have no place 
in engineering work, yet they must be expected 
with some frequency. Since economic loss through 
undetected errors is tremendous, and the hazard to 
life immeasurable, it becomes a management func- 
tion within the consulting engineer firm to estab- 
lish a system of having each man’s work checked 
by a second person, with all corrections of errors 
back-checked by the first. A system of this type is 
widely used in some parts of Europe, the checking 
being done by a different firm of engineers. In 
Germany, for example, this outside checking is re- 
quired for certain types of structural design. A 
special license is required for engineers doing this 
type of checking of calculations. Their job is not 
to criticize or change the design, but simply to con- 
firm that it is safe and that all calculations are 
mathematically correct. 

This system of checking and rechecking, even 
though done within the firm, is expensive. It be- 
comes prohibitively expensive if the checker quib- 
bles over inconsequential differences or matters of 
opinion, or if the original calculator is so stubborn 
that he tries to defend his mistakes. But neither 
can the original designer afford to be careless in 
the knowledge that whatever he does wrong will 
be caught and corrected, for the time required to 
make an independent check depends much on the 
accuracy and organization of the original calcula- 
tion or drawing. It is essential, therefore, that the 
firm's management establish certain fundamental 
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work habits which, if rigorously followed, will en- 
able an engineer to detect most of his own mistakes 
and facilitate the checking of his work by another. 


Name and Data — Have every employee identify 
his work with name or initials and date. This should 
appear on all calculations, drawings, memos, or 
engineering analyses. This may seem obvious, but 
too often it is overlooked or neglected. It also is 
important, even in a small firm, to put “Revision 
A” or some other identifying designation on the 
drawings if changes or additions are made. Con- 
versely, superseded work should be marked “Void.” 

Periodic inspection reports from field engineers 
can be valueless if not dated. Moreover, the engi- 
neer reporting should identify himself with his 
work so that it can be discussed with him by 
telephone without long delays. 


References — An engineer should give the source of 
every formula or solution that is not original or 
obvious. This permits the person checking the work 
to verify an analysis in the least possible time. When 
a particular formula has been taken from a text or 
handbook, the title, author, edition, page number, 
and case number should be cited. In like manner, 
engineering reports should not include general 
statements such as “from statistical analysis, the 
average compressive strength was found to be.. .” 
unless a reference is given to permit the checker to 
satisfy himself that the method of analysis is valid 
and has been handled correctly. Some engineering 
reports require special handling to permit rapid 
reading by some and thorough checking by others. 
A happy solution is to keep the main report brief, 
but include full references in appendices. Then, 
the reader can read, or the checker can check. 


Assumptions — The finest solution is worthless if 
based on incorrect data. All basic data such as 
physical constants, conversion factors, and mathe- 
matical relationships should be checked by the de- 
signer if there is the slightest doubt. Every engi- 
neering firm should have a good, up-to-date refer- 
ence library, and all technical employees should 
learn to use it. This is not a plea for cookbook engi- 
neering; it is simply an assertion of a fact — good 
original thinking and careful calculation cannot 
compensate for erroneous basic data. 


Original Data — Whenever possible, work from first 
premises. There is less chance of incorporating or 
compounding errors. A simple example will illus- 
trate this point. Assume a piece of equipment costs 
$1250, and it is to be depreciated over a 10-year 
period on a straight line basis. To find the value 
of the end of one year, we subtract $125, and we 





have $1125. To find the value at the end of the 
second year, we have a choice; we can again sub- 
tract $125, this time from the calculated value at 
the end of the first year, or we can go back and 
work on our original value of $1250, and subtract 
20 percent, or $250. This second choice is preferred, 
for working from intermediate answers instead of 
from original data is always dangerous. 


Alternate Methods —If time permits, it is good 
practice to solve a problem one way and to check 
it by another. For example, a tension spring may 
be designed on the basis of applied load and allow- 
able shearing stress. Then it may be checked inde- 
pendently by equating external work to absorbed 
energy. A flexible pavement can be designed by 
any of several widely accepted methods. Good 
practice would be to use the CBR method and then 
to compare the answer with that obtained from the 
Goldbeck method or some other alternate. The two 
answers will not be exactly the same because of 
different means of determining the underlying soil 
support, but they will be close enough to check. 

The ultimate in alternate methods is an analyti- 
cal solution followed by a test of a full size or 
scale model. The cost can be justified on many 
major projects. When the Walnut Lane Bridge, in 
Philadelphia, was being designed, a full size pre- 
stressed concrete girder was tested to destruction 
to verify the calculations and the quality of product. 


Neatness — The correct answer to a problem is not 
always sufficient. If the solution is to be checked, 
it must be recorded neatly so that it can be fol- 
lowed readily. Back-of-an- -envelope solutions can- 
not be easily ‘checked and filed for future reference, 
so they usually do not save time, they waste it. It 
is a good rule to make all calculations with the 
expectation that a copy is to be furnished the client. 
Neat work is not necessarily flawless, but sloppy 
work is more likely to involve error. 


Sequence — Before starting to work on a problem, 
an engineer should think about the steps he will 
follow in his approach to the solution. Longer, more 
complicated problems may call for a written out- 
line of procedure. Calculations resulting from a 
planned sequence of steps are less likely to involve 
errors of omission. And again, an orderly analysis 


can be checked rapidly. 


Reasonableness — By reputation, and presumably 
by training, engineers are disciplined thinkers. They 
are supposedly logical, methodical, and practical. 
Sometimes, however, their preoccupation with de- 
tail and a too narrow perspective overshadows 
their common sense. The final practical step should 


be one of reflection. Does the calculated answer 
make sense? Is the quantity reasonable? Despite 
all the old saws about the decimal point, engineers 
still read their slide rules carefully and then miss 
on the order of magnitude. They avoid errors and 
make blunders instead. 

Unreasonable answers are often the result of in- 
correctly converted units. Every design engineer 
should check the compatibility of units by making 
a dimensional analysis of the problem as well 
a numerical analysis. This precaution will disclose 
an answer that is, for example, in miles per minute 
when the desired unit was miles per hour. 


Adequate Time — All engineers and designers must 
be encouraged to take the time to get the right 
solution. When the project engineer or the depart- 
ment manager is pressed for time on a project, his 
impatience can cause errors by subordinates. 


Retain a Copy — Whenever economically possible, 
retain a copy of your analysis. It will help you to 
discuss your work by phone or by mail. It is an 
excellent guide for future solutions to similar prob- 
lems, and it will replace the original if it should 
be lost. Dr. Samuel Johnson, the 18th century lexi- 
cographer, is supposed to have lost the only manu- 
script of a long novel he had written when a 
charwoman cleaning his quarters mistook it for 
trash. Unfortunately, we will never know the re- 
sults of those hours of work expended by Dr. John- 
son. Although losses of such magnitude are un- 
likely for engineers, there has been an incalculable 
amount of effort wasted from misplaced calcula- 
tions, reports, and correspondence. Since the cost 
of a carbon copy, photocopy, or diazo print is so 
small, it is usually advisable to duplicate original 
work before submitting it to a client, or routing it 
to another department or office. The cost of a copy 
is a small fraction of the labor cost required to 
replace the material if lost. 


Dr. Charles E. Goshen, a psychiatrist, states that 
“the engineer's most obvious characteristic is his 
precision, his meticulousness, his attention to detail 
and accuracy, or his perfectionism.” These charac- 
teristics, according to Dr. Goshen, cause conflicts 
both within the engineer and among his associates. 
In seeking unattainable perfection, engineers de- 
velop “a tear of inaccuracy, a sensitivity to criticism, 
and a dread of failure.” Yet, engineering work de- 
mands precision. To achieve the required accuracy 
without the conflicts, engineers must develop proper 
work habits such as have been described. Then they 
are bound to benefit the firm and the profession 
by reducing the accidents and economic loss caused 
by engineering errors. —- 
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PHOTOMETRIC 


by WAKEFIELD 


Four and eight foot /uminaires for engineered lighting 


with off-the-shelf availability and price 
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PHOTOMETRIC 


for on-celling 


Catalog No. PHR-214 (Styrene) -— 4 ft. 
Catalog No. PHR-214-AA (Acrylic) - 4 ft. 


Wakefield designers and engineers have lavished time 
and care on the development of the Photometric. The 
result is a luminaire for those who want the finest 
engineered lighting in a brilliantly styled package. 
Here are a baker’s dozen reasons why: 


1. Beautifully styled injection molded 4’ refractor 
available in styrene or acrylic. 

2. Designed for either close ceiling or stem mounting; 
sliding clamp hanger to facilitate stem mounting. 

3. No opaque metal between units, thus eliminating 


distracting contrasts when units are connected in 
luminous rows. 


4. Controlled brightness in direct glare zone. 


5. Actual over-all depth less than 4’. Four and eight 
foot units, truly modular in length. 








Catalog No. PHR-218-T (Styrene) - 8 ft. tandem 
Catalog No. PHR-218-TAA (Acrylic) - 8 ft. tandem 


6. Less surface to clean than with louvered fixtures. 


7. No-drip ballasts designed to meet newly proposed 
CBM higher output standards. 


8. No visible screws, nuts, bolts, rivets, welds or 
knockouts. 


9. High over-all efficiency. 


10. Snap-in-and-off reflector and ballast covers. Snap- 
in-and-out sockets for easy replacements. 

11. Refractor removable from either side without 
tools or squeezing. No hidden latches or catches 
simply lift, slide and remove with hinging action. 


12. All steel parts white enameled. 


13. CBM/ETL, HPF ballasts. 
labeled. 


IBEW, UL/CSA 


In stock now at leading distributors in U. S. and Canada 
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THE WAKEFIELD COMPANY—VERMILION, OHIO 


WAKEFIELD SOUTHWEST COMPANY— OKLAHOMA CITY, OKLA. 
3745 N. W. 37th Street Place 


WAKEFIELD LIGHTING LIMITED—LONDON, ONTARIO 


LITHO IN U.S.A. 





The High Price 
of Free Advice 


Samuel M. Oberowner Takes a Long and Agonizing Cure 


SAMUEL M. OBEROWNER adjusted 
the heating pad on his left shoulder 
and shoved the cat off the chair. 
Oberowner was a man in his early 
sixties, recently retired, and he re- 
sented this nagging pain in his 
shoulder which had been with him 
for several months — never much 
better, never much worse. Retire- 
ment had left him with a comfort- 
able income and few financial wor- 
ries, but he was frustrated by his 
inability to control this confounded 
pain. In all likelihood he would 
have to see a doctor, and get 
pinched, pummeled, stuck, X- 
rayed, and medicated. Then, be- 
fore he or the doctor had any idea 
whether the treatment had worked, 
he would receive a bill and would 
be expected to pay even if uncured. 

In his own business, he had been 
obliged to guarantee his work. Doc- 
tors obviously did not. As a matter 
of fact, as professional men, phy- 
sicians not only were in a position 
to charge when they failed to per- 
form, they even charged for their 
errors in diagnosis. He remembered 
well his experience some years be- 
fore, when a persistent languor and 
depression had driven him to a 
doctor's office. The diagnosis had 
been hepatitis, but after several 
months of treatment, loss of weight, 
and general deterioration of health 
and pocketbook, he had gone to 
another doctor, who had assured 
him (after exhaustive, painful, and 
expensive tests) that there was 
nothing wrong with his liver. He 
suffered instead from mcenonucleo- 
sis. After several months of treat- 
ment, his basic good health had 
reasserted itself. 

His depression was interrupted 
by a visitor, his old friend, Dr. Rus- 
sell (Bud ) Hawker, the pharmacist. 
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Bud was an unusual person. After 
a distinguished university career 
culminating in a doctor's degree, 
he was stricken with rheumatic 
fever, which left him with a weak 
heart. Consequently, he was ad- 
vised to abandon any idea of en- 
tering private practice. He supple- 
mented his medical degree with a 
degree in pharmaceutical chemis- 
try and secured a position as pro- 
duction and research supervisor 
for a major drug manufacturer. 
Later, he invested his savings in 
a pharmacy of his own, and he had 
done fairly well financially, despite 
his insistence on emphasizing drugs 
rather than garden tools. His back- 
ground eminently qualified him 
for this work. Once he caught and 
corrected a serious error in a pre- 
scription. His reputation spread, 
and people patronized his prescrip- 
tion department even though he 
charged more than other druggists. 

After pleasantries, Bud noticed 
Sam’s distress. He listened to his 
friend’s complaints, then inter- 
rupted him. 

“Sam,” said Dr. Hawker, “I am 
an authorized dealer for Phonisan, 
the big pharmaceutical manufac- 
turers, and I handle a lot of their 
products. They are strictly legiti- 
mate manufacturers. As you prob- 
ably read in the Reader's Digest, 
they use only graduate MD's as 
detailmen. Phonisan is among the 
most progressive manufacturers of 
drugs in the country. The chairman 
of the board is one of the most un- 
forgettable characters I ever met. 
When he was convinced that there 
was a connection between lung 
cancer and smoking, he had all of 
his employees give up tobacco. 

“Recently, during their sales 
meeting, a new line was shown to 
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PRESSURE 
CONTROLS 


OPERATING 
RANGE 
500 to 5,000 psi. 


External Adjustment 
Sealed mercury contact 
Visible calibrated dial 
Visible on-off circuit 
Repetitive trip point 


TYPES AVAILABLE 
DXA-21 
minimum differential 450 psi. 
DXA-521 : 
minimum differential 200 psi. 
DXS-221 
minimum differential 150 psi. 


Available in three case styles; 
General Purpose 
Weather-Proof 
Explosion-Proof 


WRITE FOR BULLETIN O-21 


THE MERCOID CORPORATION 
4205 BELMONT AVENUE 
CHICAGO 41, ILL. 








doctors and pharmacists. Included 
was a new oral drug — that means 
taken by mouth — particularly ef- 
fective in the treatment of arthritis 
cases which in the past responded 
only to cortisone derivatives that 
must be injected (Sam winced) 
into the bloodstream. Their danger- 
ous and unpredictable side effects 
are well known. The new drug is 
Pseudophonicin, and the chairman 
of the board told me himself that 
he has absolute confidence in his 


new product. He has hired one of 
the leading industrial designers in 
the country to design the package. 
A top technical writer is working 
on the instruction manuals and the 
publication of the test results. The 
treatment is rather expensive at the 
moment — they have to pay for all 
the research. The capsules retail at 
$5.00 each, and the dosage is a 
capsule a day for 30 days.” 
Oberowner showed _ interest 
“Bud, he said, 


through his pain. 








DELIVERY PRESSURE 
NEVER VA RIES 


with a G-A Suileaed 


Water Pressure Reducing Valve 


No need to fear water line damage from high 
initial pressures with this Golden-Anderson 


valve on the job. 


Regardless of upstream variance, this sensitive 
G-A valve always delivers water at the same 


predetermined pressure. 


Complete technical details are in Bulletin W-3A, 


gladly sent on request. 


Write for Bulletin W-3A 
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1210 RIDGE AVENUE, PITTSBURGH 33, PA. 
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“you are not just a druggist, you 
are a medical doctor, licensed and 
registered. You have as much right 
to prescribe for me as any doctor 
in private practice. Not only that, 
you are a lot smarter than most.” 

“You are right, Sam,” Bud 
agreed. “I am licensed to practice 
medicine, and it is true that I know 
more about you and your condition 
than any stranger you could call in. 
And I have confidence in the Phoni- 
san firm. They make good prod- 
ucts. Their research man told me 
they know more about arthritis 
than anybody in the country. 

“I don’t usually prescribe, even 
though the law lets me, because 
private practitioners don't like com- 
petition from a druggist, but you 
are a friend, so I'll make an excep- 
tion. And I can save you a lot on 
the drugs. Phonisan is one of the 
few firms that seems to understand 
that the druggist has to make a 
living, too. Their products have an 
I can let you 
have those $5.00 capsules for only 
$2.00 each.” 

“But, Bud,” Sam objected, hold- 
ing up his good right arm for si- 
lence, “I don't like being a guinea 
pig; | would rather use something 
that’s been tested.” 

“Tested? Why this drug has been 
thoroughly tested. It was given to 
the inmates of a large home for 
senior citizens, and it proved 99 
percent effective among males un- 
der 70. You can be absolutely sure 
about this one. Testing is part of 
the product at Phonisan. Let me 
have your check, and I will have 
my man deliver the pills right 
away. You can start treatment im- 
mediately. Believe me, 
good as cured now.” 

Sam hesitated, then hope won 
the day. An investment of $60 was 
less than X-rays alone would cost 
him if he went to a medical 
practitioner. 

After two weeks of treatment, 
Sam _ noticed considerable relief. 
Soon he was able to sleep undis- 
turbed by pain, and before all the 


pills were used up, he called his 


excellent markup; 
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Lower fuel costs . . . reduced boiler outage . . . minimum man- 
ual cleaning . . . inhibited tube corrosion—these are dramatic 
savings achieved by Diamond Chemical Slurry Spraying 
Systems, a revolutionary method of controlling and re- 
moving tube deposits generated by burning oils high in 
vanadium, sodium and sulphur content. 


Service tested on some 40 installations, Diamond Slurry 
Spraying offers a distinct economic advantage over fuel 
additives because it treats only that ash which collects on 
the tubes. Magnesium oxide-based slurry is sprayed on 
heating surfaces by conventional soot blowers modified to 
discharge, in alternate cycles, both the normal cleaning 
medium and slurry. The chemical slurry coating changes 
chemical composition of deposit so that it’s easily removed 
by normal blowing. 


DIAMOND POWER SPECIALTY CORPORATION 


If you burn — or are considering burning low-grade oil, 
it will pay you to take a close look at Chemical Slurry 
Spraying . . . another Diamond-Developed Boiler Cleaning 
System. At your request, our engineers will make recom- 
mendations based on your specific requirements. Call, 
write or wire for complete information. 


DIAMOND POWER SPECIALTY CORPORATION, Lancaster, Ohio 


DIAMOND SPECIALTY LIMITED, Windsor, Ontario 


Dianna 
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Lancaster, Ohio * DIAMOND SPECIALTY LIMITED, Windsor, Ontario 


friend Bud to report that the 
miracle was complete — the pain 
was gone; the heating pad was 
banished to the closet; life was 
worth living again. 

About a week passed. Sam 
awoke one morning after a restful 
night, and went to the bathroom 
to shave. He looked at himself in 
the mirror and scowled. There was 
something about his complexion. 
It could be the light, he decided, 
but his normally tanned skin now 


But, no! 
It was a ghastly powder blue. 

Sam put down his razor and 
went for the telephone. Bud was 
shocked to hear of the develop- 
ment. He hurried over to express 
his regret, and he called Phonisan 
fron: Sam’s house. After a long call, 
he reported that Phonisan would 
send their chief research man by 
plane. He arrived the next day, and 
began a series of tests. Sam was 
pinched, pummeled, stuck, X- 


seemed deathly pale. 








THE NEW 
ROCKER-GLO 
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SWITCH 


Here is a switch that can take it...and come back for 
more. Install Rocker-Glo in the most used and abused 
stations in institutional, commercial or factory building. 
Then watch its continuous, perfect, satin-smooth per- 


formance. 


P&S Rocker-Glo switches are AC switches, designed to be 
used at full current ratings on tungsten filament and 








fluorescent loads — one does the work of two AC-DC 


switches for controlling Huorescent fixtures. Rocker-Glo 
can be used anywhere old-style toggle switches are used, 
Rocker-Glo is sturdily constructed. Its rugged, wall- 
hugging luminous rocker is not subject to breakage from 
accidental blows as is the case with ordinary switch 
handles. It’s built to withstand punishment ordinary tog- 
gle or specialty switches cannot take — changes no wiring 
habits. Single Pole and Double Pole switches are indicat- 
ing — you can tell when they’re on or off. 


Available in Despard 
interchangeable type, 
Despard Type mount- 
ed on strap and narrow 
rocker for tumbler 
switch plates. A speci- 
fication grade switch, 
15 and 20 amps. 120/ 
277 volts AC. 


For more information write Dept. CE-126 


PASS @€ SEYMOUR, INC. 
SYRACUSE 
60 E 42nd St.. New York 17. N.Y 


9. NEW YORK 
1440 N Pulaski Rd.. Chicago 51, til. 


in Canada, Rentrew Electric Limited, Renfrew. Ontario 
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rayed, and medicated. Nothing 


helped. His skin tone changed 
from blue to purple, then to bright 
magenta, and finally back again to 
the more pleasant powder blue. 
When he could forget his com- 
plexion, he was somewhat relieved 


to realize that at least his shoulder 
pain had not returned. For that he 
was thankful, but his temper was 
terrible. He actually threw a chair 
at Bud when he inadvertently sug- 
gested that Sam should “try not 
to feel so blue.” 

After giving both Dr. Hawker 
and Phonisan proper notice, Sam 
proceeded to sue. Months later, 
the court decided that Dr. Hawker 
had acted legally and_ properly, 
since he was licensed to practice 
medicine and he had not misrepre- 
sented the product. The unfortu- 
nate change in Sam Oberowner’s 
skin color was the result of a rare 
allergy, which could only have 
been detected — after 
tests involving pinching, pummel- 


exhaustive 


ing, sticking, X-raying, and medi- 
cation. The judge of the appeals 
court, in handing down his deci- 
sion, sympathized with Sam, and 
explained that he might just bare- 
ly have a case against Dr. Hawker 
if he sued him as a physician and 
claimed malpractice, but he did 
not suggest that he pursue that 
course since Hawker would claim 
that he had acted only as a phar- 
macist, not as a medical doctor. 

Sam became a recluse. He sat 
in a darkened brocding. 
Then, one looked 
again into the shaving mirror and 
found the color of his skin chang- 
ing . . . A few weeks later, he 


room, 
morning, he 


looked pale, but almost normal. 
About the same time, the pain in 
his shoulder came back. 

Sam Oberowner is now in his 
second month of treatment under 
Dr. Edwin Aston, the eminent in- 
ternist. After a series of injections, 
his pain is slowly disappearing. 
The lawyer's fees have been paid, 
and apart from an occasional 
anxious glance at the mirror, Sam 
is his old self again. — 
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Cylindrical plug prevents wedging in 
W-K-M's ACF. Lubricated Plug Valve 


With no taper, the W-K-M plug can’t wedge, can’t unseat. This cylindrical 


plug can only rotate — like a journal in a well-lubricated bearing. Result? Even 
with abrasive ladings the valve remains continuously lubricated and free-turning . . . 
sealed by a film of grease around the plug and a ring of Teflon at the head. 

Wherever service is demanding, or interruptions are costly, specify the valves 
that can’t wedge — ACF Lubricated Plug Valves. 


WRITE FOR CATALOG 400 


Available in either full port or reduced port; rectangular, 

round, diamond and V-ports; also venturi, multiport and = i at 
steam-jacketed models. a pivision ofr QCf inoustries 
Materials: semi-steel, Ni-resist, bronze, aluminum ero 

Sizes: 2’ through 30” P. ©. BOX 2117, HOUSTON, TEXAS 
Pressures: 125 through 800 psi. 








Dow division uses X-TRU-COAT for a 30-mile run 
through swampy Louisiana soils 


Dow Chemical Company’s Louisiana Division 
selected 4%” O.D. X-TRU-COAT (Republic’s 
plastic-coated line pipe) for a service installation 
involving long runs through swampy soils near 
Plaquemine, Louisiana. 

A 30-mile pipe line was needed to transfer 
products between Dow’s Plaquemine facility and 
storage points. Dow specified X-TRU-COAT on the 
basis of corrosion-resistance, ease of installation, 
and overall cost comparisons. 

The high density polyethylene coating of 
Republic X-TRU-COAT is extruded end to end 
over “live” undercoating to seal out electrolytic 
’ action. X-TRU-COAT is immune to ground chemi- 


calsand resists shipping, stringing, and backfilling 
damage. 

X-TRU-COAT Plastic-Coated Line Pipe (Republic 
coats it at the pipe mill) is available in 1.050” 
through 8.625” O.D. You can also have the 
coating on Republic Light Wall—in 1” through 
4” nominal—for low pressure gathering and 
distribution systems. 

The complete package includes Republic 
X-TRU-COAT, X-TRU-TAPE Joint Wrap, and 
X-TRU-PRIMER. For information or quotations, 
call your nearest Republic representative or mail 
the coupon. X-TRU-COAT is produced under the 
Dekoron® Process. 








AVAILABLE IN CARBON AND STAINLESS STEEL, Republic ELECTRUNITE® 
Structural Tubing is a modern building material that offers almost 
unlimited freedom of design. Easy to handle rounds, squares, 
and rectangles are beautiful and functional. ELECTRUNITE Stainless 
Tubing was used for handrails and Newell Posts in this modern 
office building. Write for Brochure SA-STR-60. Use coupon below. 


y Strong, Modern, Dependable 


( 


ERECTION SCHEDULES ARE MET OR SHORTENED with Republic High Strength 
Structural Bolt Assemblies. Two-man teams replace costly erection 
crews. When wrenched up tight, Republic High Strength Bolts provide 
a vise-like clamping force which transfers loads by friction to the structural 
members. Fatigue life is improved. Joints are stronger than connec- 
tions where loads are carried in shear. Send coupon for illustrated folder. 


REPUBLIC STEEL 
Welt Wide Remge 
of Stiwdlard, Ktidls aud, Steal Ppodliety 


EXCELLENT CORROSION-RESISTANCE is yours with Republic Riveted Cor- 
rugated Metal Pipe for storm sewers. Made from galvanized Republic 
Copper Steel Culvert Sheets for long, dependable life. Economy features 
include: low initial cost, minimum labor and equipment requirements, fast 
installation, convenient length, 8” to 96” diameters to meet any flow 
requirement. Return coupon for details on the complete line of Republic 
Drainage Products. 


REPUBLIC STEEL CORPORATION 

DEPT. Ci-1509 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 

Please send more information on: 

O Republic X-TRU-COAT O Drainage Products 
O ELECTRUNITE Structural Tubing O High Strength Bolts 


oo ee ee 
Company— 
Address 


City. 





The cable you see here is not interlocked armor. It is 
Simplex’ new C-L-X...the completely sealed cable 
system. 


Completely sealed against liquids and gases. 
Protected against mechanical damage by a continuous, 
corrugated metallic sheath. 
As pliable as unsheathed cable because of its corrugated 
design. 
Needs no separate duct or conduit in any environment. 
Nonferrous sheaths can be designed to function as 
grounds or shielding. 
Simplex C-L-X is impervious to liquids and gases, is re- 
sistant to all forms of mechanical damage, and is as pliable 
as unsheathed cable. 
Available with sheaths of steel, aluminum, copper or 
bronze, and with or without outer plastic jacketing, 
Simplex C-L-X provides the ideal solution for almost any 
installation, particularly those in which cable life is limited 
by severe ambient conditions. 


Write today for illustrated brochure containing application 
and engineering information. 


WIRE & CABLE CO. 


Cambridge, Mass. + Newington, N. H. 


Only Simplex C-L-X... 
the Completely Sealed 
Cable System...is Built 


» for Torturous Conditions 
Like This 


Simplex C-L-X combines cable and duct in one integrated system. Metal, in the 
form of a continuous flat strip, is formed into a welded tube around the insulated 
cable. The metal tube is then corrugated to form Simplex C-L-X. 
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The New Projects 


Plastic Design for Tire Plant 


The largest building in this country incorporating 
plastic design theories was recently completed 
for the Gates Rubber Company, near Nashville, 
Tennessee. The building, a 15 acre plant for the 
manufacture of tires, makes use of the ductile 
properties of steel, providing the same margin of 
safety afforded in the elastic design of simple 
beams. The project engineer, Rust Engineering 
Company, of Pittsburgh, reported a saving of 140 
tons of structural steel through the use of the plastic 
design theory. 


Big Cooler 


The largest comfort air conditioning system west 
of the Mississippi is in operation at the Canoga 
Park, California, plant of Thompson Ramo Wool- 
ridge, Inc. The seven-building complex, spread 
over 90 acres in the San Fernando Valley, is com- 
pletely open to the sun, and summer temperatures 
often reach 115 F. 

Instead of the usual cooling towers used in large 
air conditioning systems, the project architect-en- 
gineer, A. C. Martin, of Los Angeles, used two 
large spray ponds for heat rejection. The two 
ponds, each 100 ft by 200 ft, have a combined 
capacity of 330,000 gallons. They were constructed 
in the center mall of the project to be ornamental 
as well as functional. 

Built around a Recold fan-coil distribution sys- 
tem, a 5000-ton capacity central plant furnishes air 


conditioning on schedule and in any volume to any 
section of the sprawling plant. Engineering the 
project was simplified to a certain extent by the 
nearly constant humidity in the area; the extreme 
heat was the only problem. No attempt was made 
to control the humidity. 
A New Number Five 
The British Minister of Transport has announced 
approval of the proposed Severn Bridge, which, 
when it is completed, will rank as the fifth longest 
bridge in the world. The 3240-ft span will cross 
the River Severn between England and Wales. 

The bridge itself will cost an estimated $30 
million, with another $15 million for approaches 
and access roads. The road level on the new 
Severn span will be 130 feet above the ordinary 
high tide, and clearance for navigation at the 
center will be 120 feet. The British firm of Mott, 
Hay and Anderson was consulting engineer on the 
project, in association with Freeman, Fox and 
Partners. 

Main span of the steel suspension bridge will 
be only 60 feet shorter than the almost-completed 
Forth Road Bridge, which will be the world’s 


The huge Thompson Ramo Woolridge plant in Southern California is built around ornamental spray ponds. 
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King MANOMETERS 
FOR PLANT AND LAB 


give UNFAILING ACCURACY at MINIMUM COST 
in measuring PRESSURE, VACUUM and FLOW 


King Manometers are used throughout industry for 
measuring pressure, vacuum, differential pressure, and 
pressure-related phenomena. They operate as a liquid- 
filled U-tube (the basic reference standard for pressure 
measurement) - - have no mechanical moving parts. 
Their readings depend solely on the force of 
gravity, the specific gravity of the indicating 
liquid, and the pressures applied. Thus, they 
are unfailingly accurate - - and they permit 
exact duplication of operating conditions. 








Fal 
$7) 


In addition, King Manometers are inexpen- 
sive, easy to install, cost nothing to operate, 
and require practically no maintenance. 


TYPES and SIZES for EVERY SERwiCE: 


Te wae 


ee ee 





U-Type Manometers 
Single cleanout (shown at right); double 
cleanout; with 3-valve manifold; inverted. 


Well-Type Manometers 

Low-well (shown at left); raised-well; 
adjustable-well; barometric; instrument 
test (8-scale); flowmeter. 


Multi-Tube Manometers 
With individual wells in fixed position; with com- 
mon wells, fixed or adjustable; Photo-Manometers. 


Inclined-Tube 
Manometers 
General-utility (shown 
below); high-precision; 
draft gauges. 





FEATURES Include— 


@ Wide choice of range (6” thru 
130”), scales, liquids, mountings 
and materials. @ Sturdy construc- 
tion. ® Easy cleanout. @ Full line 
of accessories. 


MANOMETER CATALOG 2008 explains basic principles; 


simplifies manometer selection; shows complete line of ma- 
nometers, accessories and indicating liquids. Write for it. 
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fourth largest. The three largest bridges are all in 
the U. S.: the Golden Gate Bridge, the George 
Washington Bridge, and the Mackinac Bridge. 


Power Afloat for National Defense 


The New York consulting firm of Burns and Roe, 
Inc. has been awarded the contract for mainte- 
nance of one of the world’s largest floating power 
stations, the ship YEP-10. The station is now pro- 
viding power for this country’s first Ballistic Mis- 
sile Early Warning System installation. 

New Bethlehem Headquarters on West Coast 
The Bethlehem Steel Company has moved into its 
recently completed West Coast offices, in San 
Francisco. The 15 story office tower was designed 
by Welton Becket and Associates, of Los Angeles. 


Bethlehem Steel’s new headquarters appears to float 
between the black and white sheathing on the columns. 


The client's product was used throughout as much 
as possible. The frame, exterior columns, and inte- 
rior and exterior trim are all steel. 

An unusual architectural feature of the building 
is the system of exterior columns, between which 
the building is suspended. The free standing col- 
umns, together with the location of the utiliiies 
in a compact central core, provide extreme flexi- 
bility in the structure. The exterior columns are 
sheathed in a striking combination of marble and 


3215 S. State St. Ann Arbor, Michigan 
DISTRIBUTORS IN 26 PRINCIPAL INDUSTRIAL CENTERS 
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Minimum depth outdoor 
switchgear enclosure 


Walk-in outdoor 
construction 





All-new switchgear makes I-I-E primary 
unit substation better buy than ever 


I-T-E custom designs your primary substation just for 
you—to meet your exact power, space and future 
expansion requirements—yet charges you nothing extra. 
This is just one of the ways that I-T-E gives you a 
better buy. 


And now! I-T-E primary unit substations come with 
completely new HK switchgear as standard equipment. 
You get all the auvantages of today’s most advanced 
switchgear in outdoor equipment: new compactness, 


stored energy closing, new ease of access, and new safety 


for personnel. It’s available in minimum depth outdoor 
enclosures for areas where space is limited, or outdoor 
walk-in construction for easy maintenance in bad 
weather. All doors and joints are completely gasketed. 
All parts are treated for rust resistance and painted 
prior to assembly. 


I-T-E primary unit substations are available in all 
standard kva ratings and secondary voltages to 13.8 kv. 
Write for complete information. I-T-E Circuit Breaker 
Company, Dept. SW, 1900 Hamilton St., Phila. 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
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JUST OFF THE PRESS! FOR THE ARCHITECT/CONTRACTOR/ENGINEER 


160 PAGE BOOK 


¢ 2 INDEXES 


© 30 CONSTRUCTION 
TABLES 


' 100 detailed 
specifications on 
Horn construction 
vy & maintenance 
, products : 


This authoritative pocket-size 
handbook, issued in celebration 

of Horn’s 62nd Anniversary, 

is chock-full of valuable information. 
You will come to depend on 

it as a prime daily reference source. 


NEW YORK/750 Third Avenue, New York 17, N.Y. 
CALIFORNIA/550 Third Street, San Francisco 7, Calif. 
TEXAS/P.0. Box 2585, Houston 3, Texas ° 


A. C. HORN 
COMPANIES 





The ‘‘Pick’’ of 
MINNEAPOLIS 





600 Rooms with bath from $6.00 


NO CHARGE FOR CHILDREN 
FREE RADIO AND TV 
AIR-CONDITIONED ROOMS 


Delicious Cuisine and Beverages 


* WAIKIKI ROOM 
* JOLLY MILLER 
COFFEE SHOP 


FEderal 3-3177 
Thomas P. Ryan, mgr. 





granite. By setting the 13 story tower section on 
one side of the 2 story base, the west side was left 
free of columns for location of an auditorium. In 
addition, the open deck space provides a bufter 
zone so that another building cannot block out the 
tower's west windows. 


Kaiser Center 

The Kaiser industrial organization has housed its 
entire executive staff in one building — the 28 story 
office tower that dominates the new Kaiser Center, 
in Oakland, California. The huge office building, 


A huge curved tower dominates the new Kaiser Center. 


the largest one west of Chicago, presently accom- 
modates some 2500 office workers, with room for 
an additional 1500 as Kaiser expands. 

About 80 percent of the structure is built of 
products and materials manufactured or processed 
by Kaiser-affiliated industries, including concrete, 
plaster, aluminum, and steel. Extending 420 feet 
along Lake Merritt in a gentle curve, the building 
dominates the eastern skyline of the San Francisco 
Bay area. 

In addition to office space, the Kaiser Center 
provides room for department stores, specialty 
shops, service companies, and parking ramps. The 
entire project was engineered by Welton Becket 
and Associates, of Los Angeles. 

The New Face of Case 

Case Institute of Technology, in Cleveland, has 
received a gift of $1,637,000 from the Olin Founda- 
tion, Inc. for construction of a new research la- 
boratory. The new facilities, to be known as the 
Olin Laboratory of Materials Sciences, will com- 
plete the “new face of Case,” the university's cur- 
rent expansion program. 

The laboratory will be an 8 story building, taller 
than any other on the campus. It will be faced in 
limestone, and connected to the present Metallurgy 
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. Quick,inexpensive openings for electrification! 





DAPATAPT-ry 


.. . Whenever you want them, wherever 


you want them — with Celluflor 


The typical office interior today is streamlined to the nth degree. Big 
open work areas — a bare minimum of walls. 






























Where, then do you put the miles upon miles of wire a modern office 
building needs now — and the additional miles it’s sure to need tomorrow? 
More and more architects are reaching this logical conclusion: In Celluflor. 


Since Celluflor provides wiring raceways 6” o.c. under every square foot 
of floor area, no worker need ever be more than inches away from elec- 
trical, telephone, and dictation service outlets. Whenever a tenant needs 


steel 
a new connection, he has an electrician drill through the floor and pull up family 
the wires — anywhere in the room! Circuits can be changed — new service 
outlets installed or relocated — without costly alterations. 


Many buildings with a future use this floor with a future — including ee ee 


Union Carbide office building, New York City, and Kaiser Center office INLAND STEEL 
building, Oakland, California. PRODUCTS COMPANY 


There are other advantages of Celluflor — savings of steel, footings, con- Dept. L, 4149 West Burnham Street 
struction time, and overhead. See Sweet’s — or write for Catalog 270. Milwaukee 1, Wisconsin 


ATLANTA, BALTIMORE, BUFFALO, CHICAGO, CINCINNATI, CLEVELAND, DALLAS, DENVER, DETROIT, KANSAS CITY, LOS ANGELES, MILWAUKEE, MINNEAPOLIS, NEW ORLEANS, NEW YORK, ST. LOUIS 


Client 
blowing his 
stack ...? 








1 


then specify A. O. Smith 
glass-lined smokestacks— 


Build client satisfaction with a 
smokestack that: 

@ Lasts 3 to 5 times longer than 
unlined steel stacks 

@ Installs easily with no need 
for special equipment or highly 
skilled workmen 

@ Is lightweight — lower founda- 
tion costs 

@ Requires little maintenance — 
glass can’t rust 

e Is now available in colors 

For full facts, write Dept.CE-120. 


Through research he a better way 
AO.Smith 


CORPORATION: 
SMOKESTACK SALES 
PROCESS EQUIPMENT DIVISION 
P. 0. BOX 584 *« MILWAUKEE 1, WISCONSIN 
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“for the 
life of the line”... 


Leak; 





“RUBBER-TIGHT’ TYLOX 
SEALS BY COMPRESSION 


GASKETS 


Heavy-duty, acid-resistant, flexible TYLOX Gas- 
kets are made for large bore tongue and groove 
pipe. ihey are quickly “snapped on” to the pipe, 
and the pipe quickly coupled into the line. TYLOX 
reduces construction costs by speeding pipe cou- 
piing, and forms a compression seal that stays 
tight for the life of the pipe. TYLOX reduces 
treatment plant costs by preventing infiltration. 
REXON No. 2 PIPE COATING is a synthetic 
hard rubber which vulcanizes to pipe by catalytic 
action, not by evaporation which causes pin-holes. 
REXON No. 2 — concrete pipe from dete- 
rioration by hydrogen sulphide gas, cils, greases 
and solvents. WRITE FOR MORE DETAILS. 


HAMILTON KENT MANUFACTURING CO. 


Kent, Ohio ORchard 3-9555 


Building by a 5 story, glass enclosed breezeway. 
Architects and engineers for the project are Mc- 
George, Hargett, and Hoag, of Cleveland. 

The Olin grant was the largest in the school’s 
history. In the past year, million dollar grants from 
the Ford Foundation and the Leonard Hanna Fund 
have financed most of the expansion program. 


Small Housing for Big Generator 


The new Merrimack generating station, on the Mer- 
rimack River, in Bow, New Hampshire, is the first 
to be built in northern climates with a minimum 
size enclosure for the turbine generator. Engineers 
Jackson & Moreland, of Boston, replaced the con- 
ventional overhead crane with an outdoor gantry, 


Lighted section is sole housing for new generator. 


enclosing only the generator and saving over $350,- 
000. The decision to use the minimum housing 
came after weighing the tremendous savings against 
the possibility that once-a-year servicing of the 
generator would be necessary during the winter. 

The housing itself is constructed of lightweight, 
translucent wall panels manufactured by Kawall 
Corporation of Manchester, New Hampshire. The 
entire structure was prefabricated at the factory, 
and erected in 72-sq ft sections. 

The present plant is the first of four to be built 
at the Merrimack site for the Public Service Com- 
pany of New Hampshire. 


Expansion at Brookhaven 


Malan Construction Corp., of New York, has been 
awarded the contract for the construction of the 
new $860,000 East Experimental Building at Brook- 
haven National Laboratory on Long Island. The 
new building will be tied to the existing Magnetic 
Enclosure Target Building, and will house mechan- 
ical controls and measuring devices, including pipe- 
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On general utility services . . . water mains and dis- 
tribution lines . . . low-pressure steam and hot water 
... air and gas... more plants rely on Crane No. 46£2 
iron body bronze trimmed gates than on any other 
valve in this class. 


Crane iron gates are an up-to-date design with 
service-proved features. A two-piece, ball-type pack- 
ing gland for bind-proof packing adjustment... 


No. 46542, 

125-pound iron body 
gate, bronze trimmed. 
Sizes 2” to 48”. 


shoulder-type seat rings that won’t loosen. . . extra- 
long disc guides to minimize drag on seating faces. 
All features are carefully planned to yield long, 
dependable operating life. 


To enable you to standardize on these economical, 
efficient valves, Crane builds them in a full range of 
sizes. Popular sizes are available from local stocks 
of your Crane Distributor. 


Crane Co., Industrial Products Group, 4100 S. Kedzie Ave., Chicago 32, Illinois 
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Fan Housing 


Vane Section 


direct-con inécted . 


vaneaxial 
fans 


with removable vane sections. 


Engineered for high-pressure, high-velocity air 
distribution systems, these units feature a unique 
removable vane section which simplifies installa- 
tion and permits easy access for routine cleaning 
and maintenance. 

Available in 30 models in sizes 18” to 48” for 
capacities from 3230 to 67,300 cfm with special 
design features for all application requirements. 


Write for Bulletin 475 


FI 


Air deliveries of oll Aerovent equipment ore tested ond rated in ac- 
— ae with established ond accepted codes and each unit is gvor- 
yy the menvfocturer te deliver its rated performance. 


Aerovent 


FAN COMPANY, INC. 


ASH AND BACON STREETS PIQUA, OHIO 
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lines for minus 423 F liquid hydrogen. Project 
consultant is Stone & Webster, of Boston. 


Radiant Heating Through Reinforcing 
One of the first practical designs for using wire 
reinforcing fabric for electrical radiant heating has 
been incorporated into a new service center and 
warehouse for the Northeastern States Power Com- 
pany, in Minot, in North Dakota. This installation 
will test the further commercial possibility of com- 
bined heating and reinforcing elements. 

Major problem in the design was the fact that 
the fabric had to be overlapped for effective use 
in the concrete slab, but had to be electrically 
































Wrapped With 4 Turns Scotch 
Tape Every i2 inches 
SECTIONAL ELEVATION 4-A 


+ 











North Dakota power company used this pattern for an 
experimental combination heating-reinforcing element. 


separated to maintain proper current flow. The 
problem was solved by placing a 1/2-in. by 2-in. 
strip of cement asbestos lumber between the over- 
lapping wires, and binding them temporarily with 
wrapped electrical tape. 

With the fragile strips holding it together, the 
reinforcing could not be placed in the cement in 
the usual way. Instead, a 2-in. slab was poured 
and allowed to harden. Then the wire fabric was 
laid in place on top of it, and another 4 inches 
of concrete poured over it. 

Six dry-type transformers will be used to power 
the radiant network in the 6500-sq ft floor. Cur- 
rent flow in the fabric is calculated to be 500-600 
amps, at a potential of about 20 volts. This is de- 
signed to emit 20 watts per square foot, with a 
resultant floor temperature of 80 F. Consulting 
electrical engineer on the project was Kenneth O. 
Tompt, of Fargo, North Dakota. a 
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THERMAL 


that can't be discounted 





Thermal 
Vertical Central 
Plant 


: * First National Bank, Fort Myers, Florida 


Corpas Christi State National Bank, Corpus Christi, Texas 
al 


Numerous Bank Buildings Depend on Thermal for Comfort 


As the reputation for quality and dependability of 
Thermal air conditioning and ventilating equipment 
becomes known, more and more banks, as well as all 
other types of buildings, are using Thermal. 

This is equipment with quality to give satisfac- 
tion and long life. Design features combine ready 
components with rugged 


accessibility of internal 


construction. 


For further details on air conditioning and venti- 
lating equipment you can specify with confidence, 
write for complete catalog and names of nationally 
known concerns using Thermal. The Thermal line 
includes central and multizone conditioners, sprayed 
coil units, heating and ventilating units, heating and 


cooling coils, and air-cooled condensers. 


Here are some of the banks using Thermal equipment: 


East Lake Branch of Birmingham Trust National Bank, Birmingham, Ala. 


Commercial Bank, Andalusia, Ala. 

Commercial National Bank, Daytona Beach, Fla. 

First National Bank, Ft. Lauderdale, Fla. 

Dade National Bank, Miami, Florida 

Florida National Bank at Brent, Pensacola, Fla. 

First Federal Savings & Loan Bidg., Hattiesburg, Miss. 


East Central Branch, Bank of New Mexico, Albuquerque, New Mexico 


Sank of Broken Arrow, Broken Arrow, Oklahoma 
+.fst National Bank, Muskogee, Oklahoma 

First National Bank, Abilene, Texas 

First Savings & Loan Bidg., Corpus Christi, Texas 
Austin Savings & Loan Co., Austin, Texas 


North Austin State Bank, Austin, Texas 
Security State Bank, Beaumont, Texas 
American National Bank, Beaumont, Texas 
Farm-Home Savings & Loan Bidg., Ft. Worth, Texas 
Raymondville State Bank, Raymondville, Texas 
First National Bank, Rockport, Texas 

Bellaire State Bank, Beilaire, Texas 

Lockhart Savings & Loan Bidg., Lockhart, Texas 
First National Bank, Giddings, Texas 

Grove State Bank, Dallas, Texas 

San Jacinto State Bank, Houston, Texas 

First National Bank, Refugio, Texas 

Tyler Bank & Trust Co., Tyler, Texas 


Quality Products Since 1945 





C 


THERMAL ENGINEERING 
CORPORATION 


) 





2605 W. DALLAS 


. 


P. O. BOX 13254 


HOUSTON 19, TEXAS 


AGENTS IN PRINCIPAL CITIES 
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Announcing a new dimension in lighting y 


THE FAIRVIEW IV 


Day-Brite’s newest design achievement delivers today’s. higher recommended footcandle 
levels while retaining the trim, sleek look so sought-after in modern architectural planning. 
Its clean, crisp styling fits neatly into school, store, office or institutional applications. 


A companion fixture to the popular FAIRVIEW Il, the FAIRVIEW IV is especially designed for 
two, three, or four lamps parallel. 8-foot units also available in tandem Rapid-Start or 8-foot 
Slimline lamps. Can be suspended or surface mounted. 


X-5 prismatic CLEARTEX® enclosure controls brightness ... translucent sides wipe out harsh 


ceiling contrasts. Both enclosure and channel are of one-piece construction for simplified 
installation and servicing. 


For more information on the new FAIRVIEW IV, contact your Day-Brite representative listed 
in the Yellow Pages or write: Day-Brite Lighting, Inc., 6260 N. Broadway, 
St. Louis 15, Mo. and Santa Clara, Calif. In Canada: Amalgamated Electric 


Corp., Ltd., Toronto 6, Ont. DAY:BRITE 





NATION’S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 


Another new development using 





B.E.Goodrich Chemical raw materials 
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FAIRVIEW IV 7 
2,.3, or 4 lamps parallel. 14” wide, 4%” deep 





FAIRVIEW Il 
10” wide, 44%” deep 


OPENS EASILY 








Another new development using 


B.EGoodrich Chemical raw materials 
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New THW wire insulated with Geon is used in sizes up to 3/0 AWG at this neu Sohio plant. Wire is made by the Paranite Wire and Cable 


Division of the Essex Wire 


Corporation, 


Marion, Indiana. B.F.Goodrich Chemical Company supplies the Geon vinyl. 


"We welcome the higher factor of safety” 
... Of new THW wire insulated with GEON vinyl 


These pictures show new wiring go- 
ing into the Sohio Chemical plant at 
Ohio. Here’s what the con- 
W. W. Clark Corporation 
of Cleveland has to say about it: 


Lima, 
tractor, 


“In a chemical plant or refinery, 
electrical wiring often has to go near 
processing equipment that operates 
at high temperatures. We try to 
keep it at least a foot away, but 
sometimes have to go as close as 6”. 
We welcome the higher factor of 


” 


safety this new THW wire gives us. 


B.EGoodrich 


Now you can add new heat re- 
sistance to the proved properties of 
insulation of Geon vinyl. Geon is 
tough, weatherproof and keeps its 
exceptional properties with age. 
It also resists oils, greases and 
chemicals. 

For information about Geon wire 
and cable covering, or other ways 
that Geon improves products or 
opens new markets, write Dept. GI-6 
B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 


Ohio. 
In Canada: 


Cable address: Goodchemco. 


Kitchener, Ontario. 


B.F. Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON vinyls » HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 
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MARJORIE ODEN 
Eastern Editor 


The Committee On 


Engineering Laws 


CORPORATE PRACTICE of engineer- 
ing is permitted in the 
revision of the Model 
Law for registration of 
engineers, as adopted 
by the National Coun- 
cil of State Boards of 
Engineering Examiners, in Oregon, 
last August. As a result, the Con- 
sulting Engineers Council is level- 
ing its guns 
on Engineering Laws, an organiza- 
tion formed for the encouragement 
of corporate practice. Staring down 
gun barrels, 
new to CEL. 
rector, F. E. 





at the Committee 


however, is nothing 
As its executive di- 
Lyford, puts it, “Other 
people have disagreed with us 
often, but we have been busi- 
ness for a long time.” 


Action No Surprise 


Lyford does not understand why 
the Council was surprised at the 
action of the N 
State Boards of Engineering Ex- 
aminers. “One look at the dele- 
gates to the meeting should have 


National Council of 


indicated the outcome for anyone. 
NCSBEE 


were going to vote against the cor- 


How many members 
porate practice clause when cor- 
porate practice is legal in their own 
After all, corporate prac- 
tice now is permitted in 44 states. 

“As to anyone thinking the clause 
was railroaded — a reading of the 


states? 
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rules would have made it clear 
that no extended debate could be 
held at the NCSBEE meeting. The 
organization rules clearly limit de- 
bate, with speakers being given a 
maximum of three 
amendments 


minutes. Also, 
cannot be offered 
from the floor. A proposal must 
be either accepted or rejected as 
it is presented. Going to that meet- 
ing without knowing about the de- 
bate limitations in advance was 
like going out onto a football field 
without knowing the rules.” 


Private Practice A Small Segment 
There are other reasons why the 
NCSBEE action is not surprising: 
An article, by William Britton 
Stitt, attorney for CEL, quoted 

1929 statement by T. Keith Legare, 
recently NCSBEE 


tive secretary. Legare classed con- 


retired execu- 


sulting engineers with those forms 
of life 


“With the development of large 


rapidly becoming extinct: 


engineering companies and corpo- 
rations, and the growth of large 
state, municipal, public utility, rail- 
road, and other engineering organi- 
zations, the practice of engineering 
is becoming less and less a field 
for the individual practitioner . . . 
Unlike such professional service, 
for example, as that of the phy- 
sician, which is and probably al- 
ways will be a service of an indi- 





EASILY 


OF CLOSED OPERATION 


yet this 
service-entrance switch 
requires no maintenance 


This is the ultimate test of a service- 
entrance device. Will it open in an 
emergency—after remaining closed for 
years, with little, if any, maintenance? 
The fused Pringle switch does. Against 
any overload. Its contacts are bolted 
together by a simple, rugged toggle 
mechanism that turns a bolt through 
the blades, pulling them together, tight 
against the fixed contacts. There is 
nothing to loosen, stiffen or fatigue. 
Nothing that needs any maintenance. 
Bolted contact pressure is constant, 
independent of springs, unaffected by 
heat. It permits this switch (1200 to 
5000 amps) to carry full load continu- 
ously, with a heat rise at the contact 
areas considerably less than the ac- 
cepted 30°C. 

The performance of the Pringle switch 
is a matter of record. Proven in labora- 
tory tests. Confirmed by the fact that 
many of them have been in service for 
more than 25 years. The entire story— 
including models, ratings and_load- 
break test data — is in the Service 
Entrance Catalog. A copy is yours 
upon request. 


PRINGLE 
ELECTRICAL MANUFACTURING CO. 


1902 North Sixth Street 
Philadelphia 22, Penna. 


SA2273 
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The pump that 
- fills the 
“Vital Gap” 
NEV’ 


ae 
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MIXED-FLOW 
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Large capacities 
at medium lifts 


ECC RABRER 
aul i ite 


This new Johnston fills the ‘‘vital gap”’ 
between low head — large capacity pro- 
peller pumps and high head — smaller 
capacity regular turbines. 


Thoroughly field-tested and already en- 
thusiastically recommenced by a score 
of satisfied users, it is now available 
for a wide range of applications and is 
the latest addition to the Johnston line 
of versatile vertical pumps. 


Design Features: 


© Capacities exceeding 100,000 gpm. 

© Lifts from 20 to 60 feet. 

@ Flatter hp curve means less overload 
at increased heads. 

@ Peak performance at 40 to 60% of 
shut-off head. 


Principal Applications: 
Raw water intake; Low lift transfer; 
Dewatering; Spray pools; Sewage effluents. 


Primary Users: 
Power plants; Sewage treatment installa- 
tions; Flood control; Land reclamation; 
Steel mills, refineries, chemical plants, etc. 


For complete details and specifications, call or write your 
nearest Johnston distributor or contact the factory direct. 


JOHNSTON PUMP COMPANY 


A DIVISION OF THE YOUNGSTOWN SHEET AND TUBE COMPANY 


3272 East Foothill Boulevard, Pasadena, Calif. 


vidual to an individual, engineering 
lends itself to a group service.” 

{ The National Society of Profes- 
sional Engineers has taken no po- 
sition on the proper business struc- 
ture for an engineering firm, so 
long as the man in charge is a 
registered engineer. Co-chairman 
of the committee that prepared the 
section on corporate practice was 
Robert Williamson, Jr., who also 
has been serving as.the chairman 
of NSPE’s registration committee. 

Commenting later on the cor- 
porate practice provision of the 
Model Law, Williamson said vari- 
ous controls suggested for cor- 
porate structure ( stock ownership, 
composition of board of directors, 
registration of officers) were un- 
workable and would, in effect, 
limit the application of the law 
to consulting practice only. “To 
me, this is just about as far back 
as we could step in our efforts to 
advance the profession . . . every 
engineer, regardless of where he 
works, for the government, public 
utilities, manufacturers, or any 
place where the safeguard- 
ing of life, health, or property is 
involved, should be a registered 
and licensed engineer.” 

CEC director Lyford went even 
further. “I think Macy’s should be 
allowed to offer engineering serv- 
ices to the public so long as the 
individual responsible for the en- 
gineering is a registered graduate 
engineer. Registration laws were 
made to protect the public, not to 
guarantee a livelihood to consult- 
ing engineers or to anyone else.” 


One Blank Wall 

The Committee on Engineering 
Laws dates back to 1952, when 
New York State passed a law re- 
quiring all corporations practicing 
engineering in the state to register 
every two years. Under New York’s 
grandfather clause, only those cor- 
porations formed prior to 1935 can 
practice engineering in the state, 
but until 1952 corporate practice 
was not much of an issue. Some 
post 1935 engineering corporations 





Branch Warehouses: Roswell, N. M.; Hastings, Neb.; Pecos, Texas; Idaho Falls, Idaho 
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“STANDARD” STYLES OR SPECIALLY SOIL TIMIOIN 
FORMED AND FABRICATED 


TO DIFFICULT 
HEAT TRANSFER PROBLEMS 


Now you can apply the engineering, installation, opera- 
tional and maintenance advantages of PLATECOIL to 
more tank and process heating and cooling problems than 
ever before. Standard units with exclusive ““MULTI- 
ZONE” pass design for faster heat-up and temperature 
recovery or serpentine pass arrangement satisfy many 
requirements. These “standard” styles, available in a 
wide variety of sizes can be factory-fabricated iuto banks 
to fit the application. PLATECOIL can be formed and 
rolled to specified diameters or even fabricated to form, 
tank walls. 
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PLATECOIL provides a “packaged” answer to many 
heat transfer probleras, avoiding costly engineering and 
fabricating of pipe coils. Units are easy to install and 
maintain—with simple connections, light weight, and 
streamlined surfaces. High heat transfer capacity permits 
compact, space-saving units. 

Both ‘‘standard” and specially built PLATECOIL are 
available in mild steel, stainless steel, Inconel, Monel, 
Ni-O-nel, Hastelloy B, C and F, Nickel and other 
weldable materials. Operating pressures up to 250 psig. 
Safety factor—5 to 1. Double embossed or one side flat. 
Complete engineering data and assistance available. 


Ask for Bulletin P85. 





ranter Manufacturing, inc. 





LANSING 9, MICHIGAN 
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were surprised to find that they 
were operating illegally. 

In 1952, seven corporations, all 
safely under the grandfather clause, 
organized in an effort to get the 
New York law changed. These CEL 
founder firms are Burns & Roe Inc., 
Chemical Construction Corp., Day 
& Zimmermann, Inc., M. W. Kel- 
logg Co., The Lummus Co., Stone 
& Webster Engineering Corp., and 
United Engineers & Constructors. 

They were unable to do any- 
thing about the New York law 
that year, or since, for the New 
York State Society of Professional 
Engineers, the New York State As- 
sociation of Consulting Engineers, 
and the New York City Association 
of Consulting Engineers perennial- 
ly oppose a wide-open engineer- 
ing policy for the state. As Lyford 
rightfully points out, New York 


has a ridiculous situation in re- 


yard to c ate practice. Unde 
PRATT Rubber Seat Butterfly Valves | tse esnatsticr cans, 19 corp 


rations are allowed to practice be- 


Have Adjustable Seat cause they were formed prior to 


1935. However, the Manhattan tele- 
phone book alone lists more than 
The new Pratt Rubber Seat Butterfly Valves have many impor- 300 corporations offering engineer- 
tant design features, but perhaps the most significant is the ing services. 
adjustable rubber seat. By virtue of this design, it is now possible Complaints are made regularly 
to offer such operating advantages as: to the State Education Depart- 
ment; the Education Department 
1. EASIER OPERATION—made possible by the [i reports to the Attorney General: 
most precise fitting of the seat. bi and that ends it. The CEL as a 
2. EASY FIELD REPLACEMENT—Now, in acces- © ; group would not mind a test case, 
sible pipe lines, valve seats can be adjusted (or : but no individual member wants 
even replaced) without dismantling valve, or y 


removing it from the line. Further, field seat a We will be happy to 
replacement jobs will be factory-accurate. provide Consulting 


to initiate a court action. 


é A Few Open Doors 
. LONGER OPERATING LIFE—through accurate j Engineers or Users ’ _ , 
control of disc-seat interference, giving tight- | with full details Judging CEL by its failure to 
ness without wear. i change the law in New York State 


Please contact your 
. HIGHER OPERATING PRESSURES—up to 150 ; 


a would be a_ mistake, however. 
psi. = /ocal Henry Pratt 


Since CEL was formed, no state 
Representative. has passed a bill prohibiting cor- 
Pratt Rubber Seat Butterfly Valves are available porate practice, and 10 states have 
in all AWWA classifications, and for pressures to adopted corporate practice bills 
150 psi for industrial service, in sizes through 144”. meeting CEL approval. Some of 
the 10 states already had corpo- 
RUBBER SEAT HENRY rate practice bills of sorts, but the 
= &) a ala new bills are more definitive. 
Valves I RA | I CEL is not the fountain of un- 
, limited funds many of its oppo- 
HENRY PRATT COMPANY nents think it to be. The annual 
319 WEST VAN BUREN STREET budget runs from $75,000 to $100,- 
CHICAGO 7, ILLINOIS 
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Thousands of Firms Have Profited from 


AUTH SIGNALING EQUIPMENT!...rias Yours? 


wat! 


FOR HOSPITALS: Nurses’ Call, Doctors’ In-and-Out, and Paging 
Systems; aiso, Clock, Fire Alarm Systems, and Ground Detectors. 


~ 














= 


FOR APARTMENTS: A partment House Telephone and Bell Systems: 
also, U.S. Approved Mail Boxes and Non-Electric Door Chimes. 


The name AUTH on electrical signal- 
ing, time, and communication equip- 
ment conveys different meanings, all of 
which can be summed up in one word 
— profit! 

To owners—and their representatives, 
the architectural and engineering firms 
— Auth stands for capable assistance in 
planning requirements, excellent prod- 
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FOR SCHOOLS: Centralized Clock and Program Bell Systems; Fire 
Alarm Systems; and Products for Vocational Training. 





pie 


sor ta +a 


uct performance, and minimum upkeep. 
To distributors, Auth means easily- 
consumated orders at the right price— 
without rejections, delays, or excess 
paperwork. 

To installing contractors, Auth repre- 
sents well-made, dependable equipment 
specifically designed to simplify instal- 
lation. They hook it up and walk away! 


FOR INDUSTRY: Supervisory Annunciators, Audible Signals, and 
Push Buttons; also, Fire Alarm and Clock Systems. 


Everyone profits when fine equipment 
—as made by Auth—is specified, pur- 
chased, and installed. 


If your firm hasn’t had experience with 
Auth signaling equipment, why not 
start now? An Auth representative will 
be delighted to be of service. Please call 
him on your next job. No obligation, 
of course. 


Auth Electric Company, Inc. 


LONG ISLAND CITY i, 


NEW YORK 


SPECIALISTS IN ELECTRICAL SIGNALING AND COMMUNICATION SYSTEMS AND EQUIPMENT 
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ONLY with SCHAUB 
can you quarantee 


Day-in-day-out under boiler load 
swings as great as 10-to-1—not just 
under favorable fixed test conditions. 


Excellent thermal efficiency 
(insignificant steam vent loss) 
under all regular operating con- 
ditions — with no vent adjustment 
for any load change. 


No need for sodium sulphite or 
other additives. (If you need ‘em, you 
just aren't getting full mechanical 
deaeration). 





Plus at least 6 other savings in 
operations, maintenance and 
installation. 


All are the result of the unique, 
but 15-year proved, Schaub design 
for external superheating, explosive 
flashdown and fully-vented operation. 


Solr ALI) zero-oxycen (egerators 


GET THE FULL FACTS--SEE YOUR SCHAUB REPRESEN.- 
TATIVE OR SEND FOR BULLETIN 575. EITHER WAY YOU 
WILL PROBABLY CHANGE YOUR IDEAS ON WHAT CON. 
SFITUTES TRUE DEAERATION OF BOILER FEED WATER. 





FRED H. SCHAUB ENGINEERING COMPANY 
5303 Belmont Road, Downers Grove, Illinois 
CLIP AND ATTACH TO YOUR LETTERHEAD 
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000, depending on how many states 
have pending corporate practice 
legislation. Providing financial as- 
sistance to groups spensoring legis- 
lation is rare for CEL. Lyford said 
that money was donated in only 
one state — to an NSPE group 
sponsoring a bill. 

Lyford gave a typical example 
of how CEL handles proposed 
legislation. “We usually learn about 
the pending legislation through a 
legislative reporting service or 
through the grapevine. Let's as- 
sume this hypothetical state is con- 
sidering passage of a registration 
law with no mention of corporate 
practice. We first find out who is 
sponsoring the bill, hoping it will 
be one or more engineering so- 
cieties. Then we present our ideas, 
and, if the sponsors agree with us, 
our attorneys help them draft a 
satisfactory amendment to the 
registration law. If the sponsors do 
not agree with us, we usually find 
at least one member who will sub- 
mit an alternate amendment.” 


Some Loopholes 


In states prohibiting corporate 
practice, corporations have so com- 
mon a method of circumventing 
the law that many wonder why 
CEL would bother to try to change 
it. If a corporation wants a New 
York State project, several key 
men in the corporation form a 
partnership. But there are draw- 
backs to this, both for the corpora- 
tion and for the individuals. All 
employees must legally sever cor- 
porate ties before going to work 
for the partnership, and the staff 
loses seniority, insurance, pension 
rights, and other benefits. The em- 
ployees, understandably, do not 
like the system. 

Another common way to get 
around an anticorporate practice 
law is to ignore it. There is, how- 
ever, the possibility that a client 
could refuse to pay a corporation 
practicing illegally. As the CEL at- 
torney points out, “There is a con- 
siderable body of law which holds 
that in order to recover for serv- 
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ptenty of WATER for Springfield-66 MILLION GPD Max. 


Springfield, Ohio has a completely new, auto- 
matic water supply system by Layne. It guar- 
antees 66 million gallons per day for their present 
and future needs—a job complete by Layne— 
and a completely satisfied customer. Field Tests 
exceeded the guaranteed pump efficiencies by 
1% to 2% on all units. Consulting Engineers: 
Black and Veatch, Kansas City Missouri. Water 
Supply Contractors: The Layne Ohio Company, 
Columbus, Ohio. Do you need complete water 
service? Get it from Layne. Write for Bulletin 100. 


Specifications 


RAW WATER—10 Layne Gravel Wall Wells with 
Layne 18-8 Stainless Steel shutter screen and i0 Layne 
deep well pumps. 2800 GPM — 65 ft. TDH, 75 hp— 
440 Volts— 1750 RPM, located in two banks pumping 
to the filter beds. Pumps were installed 15 feet above 
ground level for flood protection. 


FILTERED WATER —Six Layne high service pumps 
boosting filtered water into distribution system. Five 
are 12 MGD-285 ft. TDH, 700 hp—4160 volts—1185 
RPM. Two are variable speed units. The sixth Layne 
Pump is a 6 MGD-285 ft. TDH, 400 hp—4160 volts 
—1185 RPM. All pumps operate through the central 
control panel. 


carne “s — | 


LAYNE OFFERS COMPLETE WATER SERVICE: Initial Surveys e@ explorations @ recommendations e site selection 
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foundation and soil-sampling @ well drilling @ well casing and screen @ pump design, manufacture and installation 
construction of water systems @ maintenance and service @ chemical treatment of water wells e water treatment—all 
backed by Layne Research. Layne services do not replace, but coordinate with the services of consulting, plant and city engineers. 


WORLD'S 
LARGEST 
WATER 

DEVELOPERS 


SINCE 1882 


LAYNE & BOWLER, INC., MEMPHIS 


GENERAL OFFICES AND FACTORY, MEMPHIS 8, TENN. 


LAYNE ASSOCIATE COMPANIES 


THROUGHOUT THE WORLD 
Sales Representatives in Major Cities 
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This office 


machine 
does more 


jobs than 
any other! 


ENGINEERS. we’! prove it in your office: The 
versatility of ‘‘Thermo-Fax” Brand Copying 
Machines can’t be matched. You'll see copies of 
such papers as bids, sketches, and diagrams made 
in 4 seconds. Gummed labels addressed in- 
stantly. Correspondence answered in seconds. 
Laminating done quickly and economically. 
Plus many additional jobs impossible with other 
machines. You’ll agree, it’s wise to have these 
versatile machines working wherever paperwork 
should be speeded. Call your local dealer, or mail 
the coupon now. 


Thermo-Fax 


COPYING 


Thermo-Fax 


BRAND 


MACHINES 


Minnesota Mining and Manufacturing Company 
Dept. DDY-120, St. Paul 6, Minnesota 


At no obligation, I'm interested in information about how a 
“Thermo-Fax"’ Copying Machine can simplify the jobs mentioned 
above. 


Name 
Firm 
Address 


Cit ~ zone State 


y 
Check if you now use a “‘Thermo-Fax"’ Copying Machine. 
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ices rendered in a professional field 
covered by a licensing statute, the 
person rendering such 
must plead and prove compliance 
with the statute. If he cannot do 
so, he will be denied recovery.” 
CEL’s attorney, W. B. Stitt, also 
points out a seldom-used method 


services 


of avoiding corporate practice re- 
strictions. “Since a prerequisite of 
the exercise of police power is the 
protection of the public, the ques- 
tion arises whether a state can 
properly prohibit the execution 
within its borders of designs pre- 
pared in another state; further, 
whether the use of designs pre- 
pared by a corporation in a state 
permitting corporate practice can 
be prohibited in a state where such 
practice is not permitted. At least 
one case indicated that if the en- 
gineering is permitted in the state 
in which it is done, the contract is 
valid even though such engineering 
would not be permitted in the state 
where the designs are to be used.” 
Smuggling plans from New Jersey 
to New York could become as 
popular as taking microfilmed plans 
from the United States into Canada. 
CEL’S Defense 
To justify its stand on corporate 
practice, CEL has two basic argu- 
ments. In Stitt’s words: “Since en- 
gineering registration laws repre- 
sent an exercise of police power, 
it must be noted that such power 
may only be properly exercised for 
the welfare of the public as a whole 
— not exclusively for the bene- 
fit or economic welfare of any one 
group, or the law would be un- 
constitutional class legislation. 
“Philosophic opposition is based 
on a misguided idea that the prac- 
tice of engineering is similar to 
that of other professions such as 
law and medicine. It is based on 
the theory that engineering is a 
learned profession, which historica!- 
ly is not the case . 
the engineering profession revolve 


.. the ethics of 
about an entirely different axis 


from the ethics of law and medi- 
cine. New York, for instance, recog- 
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Look at this 


NEW FEATURE of 
Armco Sluice Gates 


Now you can get Armco Sluice Gates with bronze seating 
faces tightly anchored into dove-tailed grooves on both 
the slide and the frame. Both edges of the seating faces 
have the support of their beveled sides, with no overhang- 
ing surfaces. The actual bronze seating surfaces are 
machined perfectly flat for maximum watertightness. 

This is just one advantage of Armco Sluice Gates. Others 
of special interest to engineers are: flush bottom opening; 
adjustable wedges; and a choice of metals for mounting 
materials. Then too, Armco offers you the world's widest 
selection of sluice gate sizes. See table for condensed data. 

For more information on Armco Water Control Gates, 
write us, mentioning the type of gate that interests you. 
Armco Drainage & Metal Products, Inc., 6430 Curtis Street, 
Middletown, Ohio. 








New steels are 
born at 
Armco 


SIZE RANGE 
and permissible unbalanced heads 





Sizes 


Round Openings 


Permissible 
Unbalanced Head 


Square and 
Rectangular 
Openings 


Seating 
in feet 


Unseating 
in feet 





Sluice Gates 


Flap Gates 


Roller Gates 


Radial Gates 


6” to 120” 
diameters 


4” to 90” 


6” x 6” to 


108” x 108” @ t0 30 


| 5° to 100’ 
24” x 24” to ‘ P 

96” x 96” 10’ to 50 
9’ x 6’ to , ; 
30x12’ | ° %'5 
8’ x 3’ to 


20’ x 7’ 0 to 10 





ARMCO DRAINAGE & METAL PRODUCTS 





Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division * The National 
Supply Company * The Armco International Corporation * Union Wire Rope Corporation 
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fresh design approach gives 


THE PURGE METER 
YOU INSTALL AND FORGET” 








It’s the new Wallace & Tiernan Varea-meter designed 
for long, Maintenance-free life. Install it and relax .. . forget maintenance 
headaches. 


The Varea-meter’s all-stainless, unitized frame shrugs off pipe strains, resists 
corrosion. There are no small screws or bolts to “freeze”; “O’-rings give 
permanent, leak-tight sealing. And the Varea-meter’s stainless spring really 
lasts. It’s positioned outside the flow stream . . . locks the tube in place 
externally. 

For truer flow indication, a new high-stability float assures foolproof meas- 


urement. And for extra convenience, control valve may be placed at the 
inlet or outlet. 


For economy, W&T Varea-meters convert for increased or changed flows 
with the meter right in the line. And 90% of all parts are interchangeable 
whether the scale length is 142” or 3”, 


There are 29 tube capacities for both scales. Maximum flows for both are 
40 gph of water, 110 scfh of air. 


Full details and easy-to-order form are ready now. Write Dept. V-1.25. 





WALLACE & TIERNAN INCORPORATED 
25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 
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nizes by statute a confidential re- 
lationship which exists between a 
clergyman, a doctor, or a lawyer 
and their respective parishioners, 
patients, and clients, and protects 
such cenfidential relationship. 
There is no similar recognition of 
a professional obligation creating 
a relationship of confidence with 
respect to engineering . . .” 

And, Lyford points out, consult- 
ing engineers could get laws so 
restrictive that they would hurt 
their own practices. 


Present Standings 

The current corporate practice pic- 
ture shows engineering by corpora- 
tions allowed, but limited by re- 
quirements as to certain personnel, 
in Alabama, Colorado, Georgia, 
Hawaii, Massachusetts, Minnesota, 
Mississippi, Montana, Nevada, New 
Jersey, North Carolina, South Da- 
kota, Wyoming, Arizona, Arkan- 
Illinois, 
Indiana, Oklahoma, Oregon, lowa, 
Maine, Nebraska, Utah, 
Vermont, West Virginia, Michigan, 
Missouri, New Mexico, Pennsyl- 


sas, California, Florida, 


Texas, 


vania, Tennessee, Washington, and 
Wisconsin. 

Although the statutes do not 
clearly permit corporate practice, 
State Boards have given opinions 
that it also is legal in Delaware, 
Kansas, North Dakota, and South 
Carolina. 

Corporate practice is prohibited, 
and penalties provided, in Ken- 
tucky, Louisiana, and Rhode Island. 
It is allowed only under grand- 
father clauses in New York, Ohio, 
and the Canal Zone. According to 
opinions or rulings by state au- 
thorities (not statute), corporate 
practice also is not allowed in Con- 
necticut, Idaho, and Virginia. Court 
decisions have interpreted the stat- 
utes of the District of Columbia 
and Maryland as prohibiting cor- 
porate practice. 

The gray areas are Alaska, New 
Hampshire, and Puerto Rico, where 
the statutes are untested but could 
be construed to prohibit corporate 
practice. —_— 
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RADIO CITY MUSIC HALL: GREATER ENTERTAINMENT 
THROUGH CONTROLLED ACOUSTICS 


Like the staccato tapping of a Rockette routine 
which it serves to amplify, the RCA sound re- 
enforcement in Radio City Music Hall is a tri- 
umph of precision planning and execution. It is 
a system in which every component is designed 
and positioned to most effectively exploit and 
enhance the natural acoustics of the auditorium. 


The purpose of each sound re-enforcement sys- 
tem installed at the Music Hall—from the origi- 
nal single channel installation of 1932 to the first 
stereophonic system which was the sensation of 
1935, to the present flexible and elaborate 3- 
channel system —has always been to provide 
greater entertainment and better listening through 
controlled acoustics. 


To achieve this goal, a careful study was made 
to determine the total acoustic energy heard at 
any point in the auditorium. This study included 
an analysis of <':+ acoustical characteristics of the 
auditorium—echo reflections, reverberant reflec- 
tion, extraneous noise and distortion. The net re- 
sult: precise knowledge and control of the degree 
and quality of sound transmitted to every seat 
in the theatre, and a sound system capable of 
achieving “good listening’ as well as brilliant 
and dramatic effects. 


The present Music Hall sound system is of the 
three channel type which permits directional con- 
trol and stereophonic effects depending on the 
requirements of a particular scene. There are a 
total of eighty-nine microphones positioned about 
the stage, footlights and orchestra. These are 
patched and mixed at the console which is housed 
in the sound control booth, a compact open- 
fronted box located to the left of the film pro- 
jection booth, high above the audience. For ease 
of control, the individual mixers for the micro- 
phones are banked in left, center and right tur- 
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Seven radial horn loudspeaker systems are hidden behind the lighting 
grilles in the proscenium arch at Radio City Music Hall. 


rets; each turret also contains six sub-master 
mixers which may be mechanically ganged in 
“nairs” or “threes” when desired. 


An equipment room, adjacent to the sound con- 
trol booth, houses the amplifiers for the system. 
Each sound channel is powered with two rack- 
mounted 35 watt theatre type amplifiers. A meter 
on the case of each amplifier indicates condition 
of the amplifier, eliminating the necessity of trial 
and error testing. 





Music Hall! sound director checks equipment in 
amplifier room. 


Mixing of as many as 89 microphones is controlled from this compact sound contro! booth. 


FLEXIBLE RCA SOUND SYSTEM SERVES RADIO CITY MUSIC HALL 


Loudspeaker systems for Radio City Music Hall are 
housed in the proscenium arch. Seven theatre type two- 
way radial horn loudspeaker systems are hidden behind 
the lighting grilles in the proscenium wall. Three of these 
systems are connected to the center sound channel for 
full coverage of the auditorium while two systems are 
connected to each side channel for directional effects. 


Twenty high frequency and ten low frequency drivers are 
used in the complete system. The total audio power of 
the system is 280 watts which frequently is fully utilized 
for sound effect purpose. 


The success of the Radio City Music Hall sound system 
can be attributed to two key factors: precise planning, 
and an unswerving desire to provide highest quality sound 
re-enforcement to enhance the entertainment value of 
stage and screen performances. 


Relatively few sound systems are critical enough to re- 
quire special! acoustical analyses. But for those installa- 
tions that do require acoustical perfection, we will be glad 
to have our staff acoustic engineer work with you. 


RCA Audio Product Distributors are prepared to provide 
specification and performance data or other information 
or assistance you might need on the more than 500 audio 
products available from RCA. Look in the classified direc- 
tory under “Public Address and Sound Systems.” Or 
write Audio Products, Radio Corporation of America, 
Building 15-1, Camden 2, New Jersey. 
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TURRET 


1 Why RADIAL 
DUOSPEAKER 


Line diagram of Radio City Music Hall sound re-enforcement system. 


The Most Trusted Name in Sound 


RADIO CORPORATION OF AMERICA 
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Factory-Built ...,.c¢ eupin 


Staiions are clean, easy to maintain and 
trouble free specially when Smith & 
Loveless quality is built into them. No detail 
is overlooked to make Smith & Loveless Lift 
Stations as automatic, efficient and 
dependable as possible. 

Smith & Loveless Stations are economical to 


install and save you money over the ‘“‘long 


DIVISION-UNION TANK CAR COMPANY P. O. BOX 8884 ¢ KANSAS CITY 15, MISSOURI PLANT: LENEXA, KANSAS 


DECEMBER 1960 


run’’ by combining dependability of operation 
with minimum maintenance. Over 1,500 
installations prove it! 

If you have a sewage “‘lifting problem’’ in 
your project, write for our complete 
engineering data manual. Address: 


Department 120. 


Smith & Loveless 
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How Commonwealth Edison 
Turned a Fly Ash Problem 
Into Profit 


At Commonwealth Edison’s State Line Station, about 
350 tons of fly ash a day had to be wet down, loaded, 
and trucked to suitable dumping sites. 


Waste becomes profit. Today, the plant burning a 
peak load of 5000 tons of coal daily collects dry fly 
ash automatically in a totally enclosed Fuller-Kinyon 
system. The ash is conveyed from precipitators to 
storage bins and silos, where it’s sold as a by-product. 
Manpower: just three men, one at the main control 
panel and two bagging the ash. 


Air and gravity do the work. F-H Airslide® con- 
veyors fluidize dry fly ash by a column of low-pressure 
air for easy movement by gravity to central surge 
hoppers. Then, a Fuller-Kinyon pump under each 
hopper drives the ash by air through a five-inch line 
to storage. The system is practically maintenance- 
free. There are few moving parts to foul or wear out. 


Large and small plants can get the benefits of Fuller- 
Kinyon fly ash handling. Capacities range from 100 
to 8,000 cubic feet an hour. F-H Airslide and Fuller- 
Kinyon conveying lines can be curved to avoid beams 
and other obstacles. Low-pressure air provides power 
inexpensively and installation costs are significantly 
less than other types of conveying systems. Write 
for detailed information in Bulletin FF-49-1. 


Visit us at Booth 114 
Plant Maintenance Show 
January 23-26 


Fuller 


- pioneers in harnessing AIR 


F-H AIRSLIDE FLUIDIZING CONVEYORS ANGLE DOWNWARD from 
precipitator hoppers, move air-activated ash to 20-ton central 
surge hoppers under floor. There are few moving parts. 


FULLER-KINYON PUMPS AND COMPRESSORS under surge hoppers 
propel ash to bins and silos at 20 tons an hour. Fluidized by 
air, the abrasive, 300°F. ash moves without injuring system. 


BULK SILOS receive air-conveyed ash through Fuller- Kinyon 
pipe-lines. Farthest silo is 1,000 feet from pumps. Over 50% of 
fly ash is bagged and sold as a by-product. 


FULLER 


FULLER COMPANY 


118 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Offices in Principal Cities Throughout the World 
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A. G. Odell, Jr., and Associates, 
architects, of Charlotte, North Car- 
olina, has established its own en- 
gineering department. The Odell 
firm has obtained additional space 
in: the Independence Building to 
house the new department, which 
is headed by Emmett W. Bryan. 
Bryan formerly was a partner of 
Bryan and McDowell in Charlotte. 
His partner, J. M. McDowell will 
continue in business under his 
own name and Bryan will remain 
associated with him until present 
contracts are completed. 
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BRYAN POLLARD 


Harland Bartholomew and Asso- 
ciates, St. Louis, Missouri, has es- 
tablished an office in Memphis, 
Tennessee, under the ‘resident di- 
rection of William S. Pollard, Jr., 
partner in the firm. The new of- 
fice, located at 188 Jefferson Ave- 
nue, will offer the full professional 
services of the firm. 


Charles H. Sells, Inc., consulting 


engineers and surveyors, has 
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opened a new office at 61 Maple 
Avenue, New City, New York. 
Donald C. McGilvray, Jr. is man- 
ager of the new branch office. 
The firm also has offices at Pleas- 
antville and Rochester. 


Ray E. Lawrence, partner in the 
firm of Black and Veatch, consult- 
ing engineers, Kansas City, Mis- 
souri, was elected to the presidency 
of the Water Pollution Control 
Federation by the Election Com- 
mittee at its recent annual meeting. 


L. William Wood has been elected 
vice president, surveying, of Johan- 
nessen & Girand, consulting en- 
gineers, of Phoenix, Arizona. 


Harvey O. Banks, Director of 
Water Resources, State of Califor- 
nia, has announced that he will 
retire from state service in Jan- 
uary 196] to enter private prac- 
tice as vice president of Leeds, 
Hill and Jewett, Inc., consulting 
engineers, Los Angeles and San 
Francisco. Banks will specialize in 
water rights and ground water 
problems and in the planning, fi- 
nancing, and administration of 
private and public water resource 
developments. 


A new consulting office has been 
opened in San Francisco by The 
Kuljian Corporation, engineers and 
constructors, of Philadelphia. Al- 
bert F. Kerss, a resident of Cali- 





For continuous thru-put 
and inventory data —W-C 
CONVEYOR-SCALE SYSTEMS 


With a W-C Conveyor-Scale Sys- 
tem incorporated in your process 
scheme, you can have up-to- 
minute thru-put data at any point 
from incoming transfer to inven- 
tory stock-pile. This data, ex- 
pressed in terms of weight per unit 
of time, can be totalized for in- 
ventory records, process program- 
ming, or other manufacturing and 
accounting functions. 

W-C Conveyor-Scale Systems 
can be supplied for flat or trough- 
type belts, fixed or variable speed, 
in capacities from 20 to 1000 tons 
per hour for new or existing con- 
veyor installations. Each is a job 
engineered system employing 
standard, unitized components. As 
a result, you get a “custom” sys- 
tem at an “off-the-shelf” cost. 


1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Typical applications include: 
Controlling feed and blend- 
ing of formulation materials 
such as naptha, phosphates, 
metal ores, etc. 
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Write for new Bulletin 60 


WEIGHING & CONTROLS, INC. 
Div. of CompuDyne Corp. 


E. County Line Road @ #£Hatboro il, Pa. 
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120 GRAINS CUT TOC 45 


IN 200,000 cfm OF AIR 


WITH 85° TOWER WATER 


Without Kathabar, this job would have taken 1800 tons 
of refrigeration, at about 35F and reheating air from 
about 45F to 98F! With Kathabar the job took 63 hp 
instead of 2000. Ask the men who have seen Kathabar 
Type C units serve for years with practically no main- 
tenance. Write for specific information. 


SURFACE COMBUSTIO 
T 
Surface Division of Midland-Ross Corporation ER 
2398 Dorr St., Toledo 1, Ohio 


Send facts on Kathabar systems for the following application: 


name and title 
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fornia since 1944, with 20 years 
experience on a wide variety of 
engineering projects here and 
abroad, has been appointed man- 
ager of the new San Francisco of- 
fice. Address of the new office is 
Van Ness-Post Center Building, 
1255 Post Street. 


Theodore M. Chubb, formerly 
chief engineer and general man- 
ager of the Department of Public 
Utilities & Transportation for the 
City of Los Angeles, has joined 
H. Zinder & Associates, consultants, 
as director of the firm’s Pacific 
Southwest Division. 

At the same time, it was an- 
nounced that H. Zinder & Associ- 
ates is opening permanent offices 
in Los Angeles. Other offices are 
located in Washington, New York, 
Dallas, Seattle, and San Francisco. 


CHUBB VAN HOUTEN 


Leonard E. Van Houten has been 
appointed . vice president of 
Frederic R. Harris, Inc., consulting 
engineers of New York City. Van 
Houten, who is presently in charge 
of the firm’s office in The Hague, 
Holland, is a specialist on the de- 
sign of marine terminals for the 
handling of petroleum and _petro- 
leum products. 


The firm name of Michigan Asso- 
ciates, consulting engineers, of 
Lansing, Michigan, has been 
changed to John R. Snell Engi- 
neers Inc. Officers and _ principals 
of the firm include: John R. Snell, 
president; John M. Fairall, vice 
president; William G. Turney, 
treasurer; and William T. Harvey, 
secretary. am 
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Here’s How KENNEDY’S Design and Construction Features 
Give You Greater Value for Your Valve Dollar... 
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Fig. 525 
125-Pound SWP Bronze Gate Valve 
Union Bonnet - Rising Stem 
Inside Screw - Wedge Disc 





These additional advantages make KENNEDY your best valve buy... 


Fig. 525 . . . newest in the valve field .. . 
best in the valve field. Fig. 525 gives greater 
strength with less bulk and weight than any 
comparably rated valve. 

Kennedy's Fig. 525 can be repacked under 
pressure thus eliminating line shut-down. 
Simply open valve fully, remove packing 
nut and repack. 

Threads in the KENALLOY Stem are ac- 


» YOU CAN'T BUY A BETTER VALVE THEN A KENNEDY! 


«,)- KENNEDY VALVE mere. co.— 





VALVES » 










PIPE FITTINGS »* 


@ OFFICES AND WAREHOUSES IN NEW YORK. CHICAGO, SEATTLE, SAN FRANCISCO, ATLANTA @ SALES REPRESENTATIVES IN PRINCIPAL CITIES @ 


curately machined to eliminate feather edge 
ends which in ordinary valve stems break 
off and lock the stem in the bonnet. This 
accurate machining means easier operation 
and longer valve life. 

The joint between the body and the bonnet 
is bronze-to-bronze true union. Generally 
accepted as the most satisfactory type of 
union joint. 


ELMIRA, NEW YORK 
FIRE HYDRANTS 
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Now reading accuracy 
in keeping with instrument accuracy 


The development of the ‘“‘Master-test’’ series brought 
industry pressure gauges of almost incredible precision 
... gauges individually dead-weight tested... gauges 
guaranteed accurate within 14 of 1% of full scale 
reading. 

But this extreme accuracy would have been mean- 
ingless unless the gauge could be read accurately— 
unless some means were provided for sighting the 
scale ‘dead on.” 

That was the reason for developing the ‘“Twin-tip” 
pointer illustrated here. With the ““Twin-tip” there is 
no excuse for wrong reading. If two tips are showing 
you’re “‘off.”’ If only one tip is showing you’re dead on 
the target. It’s as simple as that. 

a The Twin-tip has been declared a real innovation by 
only aicdieap-thabacentt all who have seen it. In addition to the ‘“Twin-tip’, 
it be read with the accur- ‘“‘Master-test’”’ gauges are also available with a Mirror 
acy of a caliper, yet with Scale or with a ‘‘Non-parallax”’ scale which also provide 
the ease of a clock. ° ° ° . 

reading accuracy in keeping with gauge accuracy. To 
make reading still easier all ‘‘Master-test”” gauges have 
the “‘Read-easy”’ scale, illustrated opposite—another 
Marsh development. 
‘*Master-test”’ gauges are made in sizes 414”, 6”, 8”. 
be All standard ranges from 0-15 to 0-30,000 psi. Vacuum 
Conventional Dial mark- and compound types. Full range of case patterns. 


ings are crowded in—hard 
to read. 








Ask for this 20 page bulletin 


MARSH INSTRUMENT COMPANY, Dept.51, Skokie, lil. 
Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd St, Edmonton, Alberta 
Houston Branch Plant, 1121 Rothwell St, Sect. 15, Houston, Texas 
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Parallel Reading for 
Consulting Engineers 


The Squeeze — Cities Without Space, by 
Edward Higbee; William Morrow and 
Company, Inc., New York, N. Y.; $5.95. 


“Engineers must prepare now to 
accommodate the vastly greater 
populations that are clearly com- 
ing, for it will not be long before 
there is standing room only in the 
cluttered heart of metropolis.” 
Here is a book that might well 
have been written by Vance Pack- 
ard. The fact that it was not is 
probably unfortunate. For the 
problems of our crowded cities and 
the gradually disappearing acreage 
for suburban development could 
stand the strident — and attention 
getting — argument of the Madison 
Avenue set. As a critic of advertis- 
books 
seem to get more attention from 
this group than they deserve. It is 
unfortunate that 


ing, Packard's consistently 


Higbee has no 
such advantage to draw attention 
to his new book. 

It is Higbee’s contention that a 
nation’s cities should reflect the 
character of its people. If this is 
For Chi- 
cago’s lake front and Pittsburgh’s 
Golden Triangle are two of the 
very few big city areas for which 


true, we are in trouble. 


Higbee has kind words. 

The cities’ biggest need is, of 
course, money. According to Hig- 
bee, “In 1932, incredible as_ it 
seems, all cities lumped together 
collected $2.6 billions in taxes. All 
states as a group collected $2.3 
billions. The Federal government, 
with beginner's modesty, assessed 
$2.0 billions. By 
people no longer had 


its citizens only 
1955, 
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to worry about how to dispose of 
their incomes. The bureaucrats, 
without much solicitude, were do- 
ing the job for them. Cities taxed 
them $11 billions. States collected 
$20 billions, and the Federal gov- 
ernment skimped along on $73 
billions, while entertaining dreams 
of more.” Thus, the cities, 
we have expected to support parks, 
art museums, theaters, and muse- 
ums, are shortly going to be unable 
to pay the bill for these important 
contributions to our culture. As 
a city’s tax base shrinks, 


which 


its tax 
rate rises, and it is not surprising 
that the more affluent citizens seek 
refuge in the suburbs. 

However, suburbia itself is in 
deep trouble. For every new fami- 
ly blotting out the farm lands that 
used to ring our large cities, there 
is required an investment of thou- 
dollars for 


sands of community 


services. Unfortunately, the single 


family residence seems to be wn- 
able to generate the 
capital in the form of taxes. Thus, 


the suburb either must do without 


necessary 


parks, playgrounds, and adequate 
schools; or it must invite industry 
within its borders; or pass a bond 
The fact that this is often 
done without adequate planning 
may simply complicate the already 
serious problems for the future. 

It is to Higbee’s credit that he 
recognizes the role of the engineer 


issue. 


as the only professional planner 
capable of coordinating urban and 
suburban growth. But he also rec- 
ognizes that the engineer cannot 
do an effective job until we have 





SPECIFY 
/ 


Rauland 





Sound Systems 


available for every requirement 


~~” 


SCHOOL 
INDUSTRIAL 
INSTITUTIONAL 
EVACUATION 
PAGING 
INTERCOM 


designed and built so you can 
SPECIFY WITH CONFIDENCE 


Engineered and built by pioneers 
in communications, RAULAND 
Sound Systems are available for 
unlimited applications. There is a 
complete choice of program facil- 
ities and features, including mul- 
tiple microphone use, emergency 
or evacuation announce, remote 
control, etc. 

Also available are RAULAND’S 
famous Amplicall intercom sys- 
tems in a wide choice of models 
for every desired function. 

School, Industrial and Institu- 
tional systems can be designed to 
your exact requirements from 
standard panels, to RAULAND’S 
traditional high engineering 
standards. 

RAULAND distributors are lo- 
cated everywhere. 


ENGINEERING HELP 


Our new Manual of School Sys- mae | 
tem Specifications is available 
to consulting engineers. In- 
cludes general and typical 
specs; covers classroom 
speaker assemblies, call 
switches, microphones, audi- 
torium systems, etc. 


> Ask on your letterhead for this 
unique engineering help. 
RAULAND-BORG CORPORATION 


3535-D Addison St., Chicago 18, Ill. 
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HARDINGE 


ROTARY DRYERS 


There are seven distinct types of Ruggles-Coles 
Double and Single Shell Rotary Dryers, designed 
for direct, indirect and steam heat in from four 
to ten sizes for each type. Rotary Kilns also of- 
fered in sizes up to 100’ in length. 


GRINDING MILLS 


Conical and Tricone Ball and Pebble Mills are 
used for grinding wet or dry, in open or in 
closed circuit, either for granular or fine products. 
The shape of these mills causes a rapid circulat- 
ing and classifying action, which increases ca- 
pacity for power expended over other types. Rod, 
Batch, Cascade and Disc-Roll Mills also offered. 
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FLOCCULATING UNITS 


Slowly rotating paddles on vertical shafts bring 
RECTANGULAR CLARIFIERS row — flocs into contact to form larger masses 
and hasten precipitation. 
Especially suited for limited spaces or where 
sludge delivery is desired at one end of the tank. 
A traveling scraper and skimmer carriage re- 
moves settled solids from the tank bottom and 
scum from the top. 





AUTOMATIC BACKWASH FILTERS 


For high removal of non-settling or slow settling 
suspended matter. Self-cleaning sand bed. No 
shut-down necessary for backwashing. Traveling 
backwash mechanism. 


CIRCULAR CLARIFIERS 


Hardinge Circular Clarifiers are available in sizes 
up to 200’ diameter, either center-column or 
beam supported for steel, concrete, wood or tile 
tanks. Sludge scrapers remove settled solids 
rapidly through central underflow discharge. 





CONSTANT-WEIGHT FEEDERS 


The Hardinge Constant-Weight Feeder measures 
and feeds by weight instead of volume, eliminat- 


ROTARY COOLERS 


Ruggies-Coles Rotary Coolers are employed for 
cooling hot materials after high temperature 
drying or calcination. There are four types: the 
gas-cooled type, the water-cooled shell type, the 
internal water-tube type, and the direct-contact 


ing variations due to specific gravity or changes 
in size of material. It feeds coarse or fine ma- 
terials without choking, and operates successfully 
with rolls, crushers, ball mills, dryers, kilns, 
mixers, conveyors and like equipment. Capacities 


water type. range from 1 Ib. an hour to 200 tons. 


Write for Hardinge Process Equipment Catalog, 
Bulletin 100-B-64 





NEW YORK 
TORONTO 
CHICAGO 
HIBBING 
SALT LAKE CITY 
SAN FRANCISCO 
HOUSTON 
LAKELAND 
BIRMINGHAM 


HARDINGE . 


COMPANY, INCORPORATED 


Main Office and Works: © 240 Arch St., York, Po 


“Hardinge Equipment—Built Better to Last Longer.” 














cleaned up the mess created by 
our competing and overlapping 
public authorities in the metropoli- 
tan areas. Higbee strongly recom- 
mends such super city organiza- 
tions as Dade County, Florida’s 
Metro, which brings Maimi and 
25 other Florida communities to- 
gether. Only with such political 
integration can the engineer be 
turned loose to do his job. In our 
nation’s 174 largest metropolitan 
areas there are, according to the 
1957 census, 3422 municipalities — 
an average of 20 for each. 


& 
New Technical Books 


Procress iN Dievectrics, Vol. II, 
edited by J. B. Birks and J. H. 
Schulman; John Wiley & Sons, Inc., 
New York; $9.50. This second in 
an annual series of volumes deals 
primarily with dielectric proper- 
ties in weak electric fields. It con- 
tains six critical reviews of the 
present state of knowledge and re- 
search in the main topic. Both 
American and British experts have 
made contributions from their own 
specialized fields. 


RuNNERLESS Mo.wpinc, by Ernest 
P. Moslo; Reinhold Publishing 
Corp., New York; $4.95. This is a 
concise (160 pages) survey of the 
theory, design, application, and 
economics of injection molding for 
plastics and related industries. It 


is well-organized and illustrated. 


How To Cuarr Data, by Phil Car- 
roll; McGraw-Hill, Inc., New York; 
$7.50. Mister Carroll, an engineer, 
presents his patterns for the use 
of charts in work measurement, 
plant scheduling, and cost control. 
He presents the data necessary for 
solving various problems, and _ his 
approach to their solution. 


MATERIALS SELECTION FOR PROCESS 
Piants, by Russell E. Gackenbach; 
Reinhold Publishing Corp., New 
York; $8.50. This book contains a 
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Spang Headerduct will feed electric, telephone and intercom wiring into floor cells on 28 of the 32 floors at First City National Bank 
Building, Houston, Texas. This will provide service wherever it's needed and permit speedy changes to meet any future requirements. 


In 1990 this Spang Headerduct wiring system will be as modern as it is today! 


Houston’s new First City National Bank Building is 
prepared electrically for any future requirements 


Nobody knows what kind of electrical service the tenants 
of First City National Bank Building, Houston, Texas, 
will need in the year 1990. But this new building will be 
able to handle their requirements through this SPANG 
Headerduct system. 

Over 31,000 ft of SPANG Headerduct have been in- 
stalled from the second through 29th floor of the 32-story 
building to carry electric power, telephone and intercom 
wiring under the floors. 

Future wiring requirements can always be made quickly, 
because the wiring is accessible by removing the SPANG 
Headerduct access box covers. This eliminates costly dig- 
ging into concrete, repairing and redecorating. Cellular 
floor cells carry the wiring from the headerduct to all 
parts of the floor at regular intervals, providing conveni- 
ent wiring service wherever it’s needed. 


PLAN FOR THE FUTURE WITH SPANG 


SPpANG Underfloor Duct systems help builders stay mod- 
ern longer. The engineered design of these products sim- 
plifies installation and assures a lifetime of satisfactory 


service. To suit your requirements, you have a choice of 
Standard Underfloor Duct, Double-Capacity Duct and 
Headerduct—plus a complete range of service outlet fit- 
tings. For complete information mail the coupon below. 
Architect: Skidmore, Owings & Merrill, New York, N.Y., and Wilson, 
Morris, Crain & Anderson, Consulting Architects — Houston, Texas 


General Contractor: W.S. Bellows Construction 
Corporation, Houston, Texas 


Electrical Contractor: Fischbach & Moore of > \ Steel's Symbol 
Texas, Inc., Houston, Texas of strength, 


Spang Distributor: Graybar Electric Company, long life, 
Houston, Texas and economy 


my THE NATIONAL SUPPLY COMPANY 


UNDERFLOOR Two Gateway Center, Pittsburgh 22, Pennsylvania 
buct 


Subsidiary of Armco Steel Corporation SV 


National Supply Company, Underfloor Duct Department 
P.O. Box 416, Pittsburgh 30, Penna. 


Please send me a copy of Bulletin No. 491 entitled “SPANG 
Underfloor Distribution Systems.” 


Name 
Title 
Company 
Address 


City ee - Zone__ State 














No Fuel Burning System 
Can Match 02S for Efficiency 


Superiority of O&S burner systems can be demonstrated 
by these facts: 
1. Extraordinary Fuel Savings—Impressive fuel savings are pro- 
vided at all firing rates. Savings often pay for invest- 
ment in a matter of months. 


2. Efficiency—Higher guaranteed burner efficiency over a 
wider turndown rate than any other burner system. 


Performance—O&S burner systems outperform all other 
assemblies. 5 to 1 turndown without increase in excess 
air ratio is widest in industry. Combustion air, accu- 
rately controlled, plays no part in atomization. 
Dependability—No moving parts exposed to high tempera- 
tures. No tiny orifices to clog or distort. 
Flexibiliy—Complete units for any commercial grade of 
fuel oil, any commercial gas (including sewer gas.) Air 
atomizing or steam atomizing. 

"6. Typical Results—A major New York State manufacturer 
is effecting a labor saving at the rate of $40,000 an- 
nually. (Name on request.) 

Want more proof? We have an impressive array of case 
histories and performance data that are eye-openers. You 
owe it to yourself to investigate this outstanding burner 
system. Write for Bulletin 1255. 
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ORR & SEMBOWER, INC. 


World Leader in Packaged Boilers and Burners 
800 Morgantown Road, Reading, Pa. « Since 1885 





listing of the characteristics and 
properties of metals, plastics, rub- 
bers, paints, and cements. Stress is 
on corrosion-resistant qualities and 
fabrication methods. 


THEORY OF THERMAL STRESSES, by 
Bruno A. Boley and Jerome H. 
Weiner; John Wiley & Sons, Inc., 
New York; $15.50. This book covers 
all the current techniques for the 
det®mination of stresses produced 
in a solid object when it is heat- 
ed. The topic is treated through 
four basic subjects: themodynam- 
ics, heat transfer theory, elastic- 
ity, and inelasticity. There is also 
a review of heat transfer theory 
as a separate topic. 


TRANSPORT PHENOMENA, by Bird, 
Stewart, and Lightfoot; John Wiley 
& Sons, Inc., New York; $13.75. 
This book gives a parallel treat- 
ment of the three basic _trans- 
port processes: flow of viscous 
fluids, flow of heat, and flow of 
chemical species in mixtures. Many 
of the topics are presented here for 
the first time in textbook form, 
including non-Newtonian fluid dy- 
namics and dissipation heat effects. 


EvecrricaL Desicn Detaits, by 
Joseph McPartland and William 
Novak; McGraw-Hill, Inc., New 
York; $8.50. Comprised largely of 
circuit diagrams and design sketch- 
es, this book illustrates the im- 
portant features of wiring, circuit 
layout, equipment installation, and 
construction details. All the mate- 
rial is presented in conformity with 
the National Electric Code. 


ANALOG AND DiciraL COMPUTER 
TrcHNOLOoGy, by Norman R. Scott; 
McGraw-Hill Book Co., New York; 
$12.75. Conceived as a text for 
use in advanced courses in electri- 
cal engineering, this book covers 
the principles of both analog and 
digital computers, stressing basic 
design and use data rather than 
recent improvements. The subject 
is treated from a practical rather 


than a theoretical viewpoint. ““ 
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' 7 type transformers) 
"save Transitron Electron 
‘¥5000,on 
























@:: savings stem 
from the lightweight, 


compact size and special features 


of Westinghouse 
DT-3 Transformers 


OO 





Growing rapidly since its founding in 1952, Transitron 
Electronic Corporation, now operating in three plants 
with a total footage of over 750,000 square feet, manufac- 
tures transistors, diodes, rectifiers, voltage regulators, 
controlled rectifiers and 4-layer switching devices. The 
modern distribution system serving Transitron’s new 
plant—a renovated textile mill —includes 10 Westinghouse 
DT-3, 300-kva transformers. Plant Engineer H. R. Ham- 
mond (on cover) pinpoints how they saved Transitron 
over $5000 on installation costs. 

“Weighing only 1800 pounds each—about 40% less 
than a conventional unit—the DT-3’s were mounted 10 
feet off the floor on simple channel irons betwee uilding 
support columns. 

“At $20 a square foot, this saved us $1266 worth of 
floor space—not including an allowance for service area 
which would bring the saving to $4000. Since reinforced 
structural supports were not needed, we saved $40 on 
support material per unit. 

“That’s not all. The Westinghouse transformers were 
quickly positioned with a fork lift truck. Hoisting heavier 
types would have required rental of extensive rigging 
equipment, plus 16 man-hours apiece at $68 per day. 

‘Because of the transformer locations, 15 feet of 
7-500,000 circular mill cable were eliminated. At $150 for 
cable, $50 for conduit and fittings, and $34 for labor, we 
realized a saving of $234 per transformer, or $2340. 

J-70951-2 








“In addition, terminal compartments at the trans- 
former bottom meant no extra insulation to withstand 
heat rise so we achieved a 60% saving. Since the trans- 
formers came with built-in shock mounts, we did not 
have to add them at an estimated total cost of $320. 











“Connected to the transformers is Westinghouse bus 
duct up to 70 feet long. Three lines leading through 
the duct deliver capacities of 1000 amps for production. 
The duct was easily tapped where necessary to put 
power where it’s needed.” 

Only Westinghouse dry-type transformers guarantee 
you substantial installation savings. Check your nearby 
Westinghouse representative for details . . . or write 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. You can be sure... 
if it’s Westinghouse. J-70951-3 


Westinghouse 





Power 
-Flex 


POWER AND. FREE 
OVERHEAD CONVEYOR SYSTEM* 


ww TELEMATIC 


AUTOMATIC DISPATCH CONTROL 


. 


TWelematic aa — 


i 
. 4 


e Simply set dials and Telematic guides 
carrier to any station in system 


POWER RAIL 
<~ FREE RAIL 
© “a 


Empioys exclusive unitized “over 
and under” power and free rail 
which permits simple switching 
to right or left as desired. 


Power-Flex is designed for automated 
materials forwarding applications in 
industrial plants, distribution centers, 
service buildings and department stores. 
The most economical system available for 
loads up to 600 lbs. per carrier. Savings in 
actual installations range from 25% to60%. 


*Systems in service for your inspection. 


An Engineered System 
SEND FOR BROCHURE 


Inquiries Welcomed 


OM. 


CONVEVORS 


COLUMBUS McKINNON 
CORPORATION 
Conveyor Division 
TONAWANDA, N.Y. 
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Dec. 4-7. American Institute of Chem- 
ical Engineers; Annual Meeting, Stat- 
ler Hotel, Washington, D. C. 


Dec. 12-14. Public Health Service; 
National Conference on Water Polu- 
tion, Washington, D.C. 


Dec. 12-15. Atomic Industrial Forum; 
Atomfair-West, Masonic Memorial 
Building, San Francisco, California. 


Dec. 12-15. Industrial Building Con- 
gress, New York City Coliseum. 


Dec. 1-15. American Nuclear Soci- 
ety; Winter Meeting, Mark Hopkins 
Hotel, San Francisco, California. 


Dec. 14-16. Atomic Industrial Forum; 
Annual Conference, Fairmont Hotel, 
San Francisco, California. 


Jan. 10-11. University of Wisconsin; 
Sanitary Engineering Institute, Cam- 
pus, Madison, Wisconsin. 


Jan. 16-18. The Pennsylvania State 
University; Conference for Land and 
Construction Surveyors, Campus, Uni- 
versity Park, Pennsylvania. 


Jan. 16-19. Instrument Society of 
America; Winter Instrument-Automa- 
tion Conference & Exhibit, Sheraton- 
Jefferson Hotel and Kiel Auditorium, 
St. Louis, Missouri. 


Jan. 18-20. American Road Builders’ 
Association; Annual Convention, Cin- 
cinnati, Ohio. 


Jan. 19. Engineers Joint Council; An- 
nual Board Meeting, Biltmore Hotel, 
New York. 


Consulting 
Engineers 


Calendar 


Jan. 23-Feb. 3. Cornell University; 
Short Course in Photointerpretation 
and Photogrammetry, Campus, Ithaca, 
New York. 


Jan. 23-Feb. 3. University of Califor- 
nia; 1961 Engineering and Manage- 
ment Course, Campus, Los Angeles, 
California. 


Feb. 13-16. American Society of Heat- 
ing, Refrigerating & Air-Conditioning 
Engineers; 15th International Heating, 
Refrigeration & Air-Conditioning Ex- 
position, International Amphitheatre, 
Chicago, Illinois. 


Feb. 19-23. American Society of Civil 
Engineers; Regional Convention, 
Texas Agricultural & Mechanical Col- 
lege, Houston, Texas. 


Feb. 20-23. American Concrete In- 
stitute; 57th Annual Convention, 
Chase-Park Plaza Hotels, St. Louis, 
Missouri. 


Feb. 26-March 1. American Insti- 
tute of Chemical Engineers, Nation- 
al meeting, Roosevelt Hotel, New 
Orleans, Louisiana. 


Feb. 26-March 2. American Institute 
of Mining Engineers; Annual Meet- 
ing, the Chase-Park Plaza Hotel and 
the Ambassador Hotel, St. Louis, 
Missouri. 


March 5-8. American Road Builders’ 
Association; Annual Convention, Had- 
don Hall, Atlantic City, N.J. 


April 10-14. American Society of Civil 


Engineers; Convention, Hotel West- 
ward Ho, Phoenix, Ariz. am. 
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LimiTora 


L| IMITORQUE 
- {CONTROL 


Push-Button operation of SLUICE 


Write for complete 
Catalog L-550— 
and please use your 
Business Letterhead 
when requesting it. 


THERE IS NO SUBSTITUTE FOR 
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Lic OPERATORS are widely used 


Shown above are four 54” x 54” Sluice Gates operated by two 
LimiTorque Valve Operators . . . This unusual design and 
installation was the result of the cooperation of Rodney Hunt 
Machine Company and LimiTorque Engineers and proved to 
be economical and very satisfactory in service. Our sales and 
engineering staff is ready to aid you at any time with your 
valve operator problems. 


LimiTorque automatically opens and closes valves and 
sluice gates from a conveniently located control point—elim- 
inating guesswork and reducing labor costs. One man can 
operate any type of valve quickly and dependably in remote, 
inaccessible or hazardous locations; thus vital operating pro- 
cedure can be handled easily by key personnel, safely and 
economically, and at the correct speed . .. And these controls 
may be mounted on any size valve, in almost any position or 
location. 

LimiTorque controls can be field-mounted on existing valves— 
contact your valve manufacturer, or your nearest LimiTorque 
Sales-Engineering Office. 
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lin ilo rq ENS rrnavetrnin GEAR CORPORATION 


KING OF PRUSSIA (SUBURBAN PHILADELPHIA), PA. 


Offices in all Principa! Cities 


INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS * FLUID AGITATORS * FLEXIBLE COUPLINGS 
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Limitorque Corporation * King of Prussia, Penna. 
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You can gunite, pour or cast 


any acid-proof 
<7 job to last! 


Yes. Sauereisen Pour-Lay Cement 
No. 54, the Acid-Proof Concrete, is 
ready to go to work for you, too... for 
floors, tanks, chimneys. Provides resist- 
ance to all corrosive acids (except 
hydrofluoric) and temperatures as high 
as 2000°F. Can be gunited, poured, 
cast in forms or applied as a topping 
over concrete, brick or tile. 


Ask for Data Sheets. 


Sauereisen Cements Co. 
Pittsburgh 15, Pa. 


SAUEREISEN 
rout No. 54 


PAT. APPLIED FOR 





1 Block from 

State Street Shopping 
Air-Conditioned 

Free TV 

Convenient Parking 

(Auto Pickup & Delivery 
Service Available) 

300 Modern Rooms 

Modest Rates from 35.75 
Guaranteed reservations with 
your FREE Hamilton Hote! 
“Preferred Guest” Credit Card 
— Write for yours today 


RESTAURANT 
and 


COCKTAIL 
LOUNGE 























is Eteatitcesel 


20 SOUTH DEARBORN 





ADVERTISERS’ INDEX 


ACF Industries, Incorporated 
W-K-M_ Division 139 
Acme Industries, Inc. 4 


Advance Transformer Co. 2nd Cover 
Aerovent Fan Co., Inc. 150 


Alco Products Co., Inc. 3 
Allen-Bradley Co. 13 
Allis-Chalmers 32-33 


Alloy-High Strength Div. of U.S. Steel 
Corp. 128-129 


Altec-Lansing Corp. 190 
American Bridge Div. of U. S. Steel Corp. 198 
American Vulcathene 68 
Armco Drainage & Metal Products, Inc. 163 
Armstrong Cork Co. 35 thru 46 
Auth Electric Co.. Inc. 159 


Borden Metal Products Co. 31 
Buffalo Forge Co. 49 
Butler Mfg. Co., Buildings Div. 


Chalfant Products Co., Inc. 75 
Chesapeake and Ohio Railway 


Cleaver-Brooks Co. él 
Cleveland Vibrator Co. 24 
Climax Engine Mfg. Co. 

Div. of Waukesha Motor Co. 77 


Clyde Iron Works, Inc, 69 
Colorado Department of Development 194 


Columbus McKinnon Corp. 

Conveyor Div. 180 
Crane Co. 149 
Day-Brite Lighting, Inc. 152, 153 
DeBothezat Fans Div. of 

American Machines and Metals 19 
Diamond Power Specialty Corp. 137 
Dorr-Oliver Inc 15 
Dravo Corp 78 
DuKane Corp. 60 
Dunham-Bush, Inc., Brunner Div. 


Fuller Co. 


Globe Co., Products Div. 
Golden Anderson Valve Specialty Co. 


Goodrich Chemical Co., B. F. 
a Div. of The B. F. Goodrich Co. 


Hamilton Kent Mfg. Co 
Hardinge Co., Inc. 
Haughton Elevator Co. 
Haws Drinking Faucet Co. 
Heinemann Electric Co. 
Hersey-Sparling Meter Co. 


Horn Companies Div., A. C., 
Sun Chemical Corp 
Hotel Hamilton 


Ideal Electric & Mfg. Co. 
Illinois Water Treatment Co. 
Industrial Combustion, Inc 
Inland Steel Products Co 
Iron Fireman Mfg. Co. 

1-T-E Circuit Breaker Co 


Johnson Service Co. 
Johnston Pump Co. 


Kennedy Valve Mfg. Co 

Kerite Cable 

Kerrigan Iron Works Co. 
King Engineering Corp. 


Lamson & Sessions Co. 

Layne & Bowler, Inc 

Lehigh Fan & Blower Div. Fuller Co. 
Leupold & Stevens Instruments, Inc. 
LimiTorque Corp. 

Liquidometer Corp. 


mcPhilben Lighting Co. 


Magnetrol, Inc. 

Marsh Instrument Co. 
Mercoid Corp. 

Minnesota Mining & Mfg. Co. 


National Supply Co. 
Tubular Products Co. 175 


Nelson Stud Welding Div. of 
Gregory Industries, Inc. 56 


Nesbitt Inc., John J. 17 
New York Blower Co. 87 
Niagara Blower Co. 76 


Orr & Sembower, Inc. 176 
O. Z. Electrical Mfg. Co., Inc. 185 


Pass & Seymour, Inc. 138 
Peerless Pump, Hydrodynamics Div 64 
Philadelphia Gear Corp. 181 
Pick Nicollet Hotel 146 
Pittsburgh Corning Ccerp. 21, 22, 23 
Portland Cement Association 189 
Powell Co., Wm. 85 
Powers Regulator Co. 8-9 
Pratt Co., Henry 158 
Pringle Electrical Mfg. Co. 155 


Radio Corporation of America 165-166 
Rauland-Borg Corp. 173 
Recordak Corp. 187 
Reliance Gauge Column Co. 58 
Republic Steel Corp. 140-141 
Rockwell-Standard Corp., Grating Div. 14 
Rohm & Haas Co. 3rd Cover 
Roper Hydraulics, Inc. 7 


Sauereisen Cements Co 

Schaub Engineering Co., Fred H. 
Simplex Wire & Cable Co. 
Smith Co., A. O. 


Smith & Loveless 
Division — Union Tank Car Co. 


Speediine Fitt'ngs Div 
Horace T. Potts Co. 
Square D Co. 
Standard Electric Time Co. 
Stebbins Engineering & Manufacturing Co 
Superior Combustion Industries, Inc. 


Surface Combustion 
a Div. of Midland Ross Corp. 


Thermal Engineering Corp 

Tinker & Rasor 

Todd Shipyards Corp., Products Div 
Tranter Mfg. Co. 


Union Carbide Development Co. 
Div. of Union Carbide Corp. 28-29 


U.S. Steel Corp. 
Alloy-High Strength Div. 128-129 
American Bridge Div. 198 


Wagner Electric Corp. 191 
Wakefield Co. 133, 134 
Wallace & Tiernan, Inc. 164 
Weighing & Controls, Inc. 169 
Weinman Pump Mfg. Co. 195 


Westinghouse Electric Corp. 
Agency & Construction 70, 71, 72, 73 
Lighting Div. 26-27 
Standard Control Div. 62-63 
Transformer Div. 177, 178, 179 


White Diesel Engine D'v. 
The White Motor Co. 25 


W-K-M Div, of ACF Industries, Inc. 139 
Wood Co., R. D. 197 
Worthington Corp. 4th Cover 


Yarnall-Waring Co. 93 


CONSULTING ENGINEER 














ie moseeMar-lelelaicela 


elevonics%.. 


Giffels & Rossetti, Architects-Engineers The 0. W. Burke Company, General Contractor 


a new concept of convention center elevatoring 





EMBLEM .OF 
EXCELLENCE 

IN VERTICAL 
TRANSPORTATION 


’ 





for magnificent COBO HALL 


Convention hall elevatoring has its own special problems. And for Detroit’s 
vast new Cobo Hall, where it is said no foreseen convention is too large to handle, 
there were some special special problems. 

Here’s how they were solved by a specialized system of Haughton elec- 
tronically controlled elevators. 

Designers knew that before and after scheduled events, building traffic 
would mean a heavy demand for elevator service between parking areas (base- 
ment, first and roof floors) and second floor. At other times, comparatively 
light traffic could be expected between all floors. 

Five Haughton automaiic units were installed. Cars are big—six feet deep 
and eight feet wide. A bank of three serves basement, first, second and roof 
levels. Two cars serve first, second and third floors for lesser traffic needs. All 
units are motivated by an amazing “electronic brain” that anticipates service 
needs and dispatches cars at proper time and in proper sequence. 

The complete reliability of Haughton vertical transportation is thoroughly 
recognized by building professionals and owners. We will be glad to provide 
you with complete information on Haughton design, modernization and mainte- 
nance capabilities. 

% Haughton’s advanced program in elevator systems research 

and engineering, with specific emphasis on the creative applica- 

fr om tion of electronic devices and instrumentation for betterment 
of systems design and performance. 


h au g hto Nn. » new concepts in 


vertical transportation for pees of every type 


HAUGHTON ELEVATOR COMPANY e Division of Toledo Scale Corporation, Toledo 9, Ohio 


PASSENGER AND FREIGHT ELEVATORS + ESCALATORS 


offices in principal cities | by mewaiTERS « SPECIALIZED LIFT EQUIPMENT 


Consulting Engineer 


Editorial Index, 1960 


A 
Acoustics 
The Significance of Sound, R. B. Newman, p94, Dec. 


Air Conditioning 


Air Conditioning the Colleges, Morris V. Gelders 
and Louis S. Booth, p96, July. 

Get Maximum Heating Coil Performance, Donald 
E. McLeod, p100, Nov. 


Air & Stream Pollution 


A Hot Stream Hassle, Marjorie Oden, p159, Oct. 
Recent Federal Cases On Air and Water Pollution, 
Melvin Nord, p94, Sept. 


Associations 

ASCE Professional Practice Committee Offers Re- 
visions of Code of Ethics, Staff, p49, March. 

BRI . . . Developing a Building Science; Building 
Survey Report, Staff, p145, May. 

Building Research Institute Sets Goals For Better 
Buildings, Staff, p164, April. 

CEC Holds Annual Meeting, Staff, p143, June. 
California Consultants Meet, Staff, p135, March. 
Committee on Engineering Laws, Marjorie Oden, 
p155, Dec. 

Comparison of Two Recent Conditions of Contract, 
Melvin Nord, p62, May. 

Conditions of the Contract: Assignment and Sub- 
contracting, Melvin Nord, p55, June. 

Conditions of the Contract: Changes and Extras 
in the Work, Melvin Nord, p62, Aug. 

Conditions of the Contract: Insurance and Legal 
Responsibility, Melvin Nord, p75, July. 

Consulting Engineers Fight Secondary Boycotts, 
Ralph S. Westcott, p74, Oct. 

Contract Documents, George Poulsen, p104, Oct. 
Dear Mr. Comptroller General . . . Cordially Yours, 
Ralph Westcott, Staff, p174, March. 

December Report of the Comptroller General, Staff, 
p26, March. 

Dinosaur Tracks in the Garden, Staff, p24, April. 
EUSEC Report Compares Engineers of 17 Nations, 
Staff, p158, Sept. 


Engineering Ethics, Hunter Hughes, p112, July. 
NSPE at Boston, Staff, p136, July. 

NSPE at Wichita, Staff, p84, April. 

Nation’s Water System, Staff, p154, July. 

FIDIC at Stockholm, Donald Quick, p124, July. 
Private Enterprise at a Price, Staff, p22, June. 
Program of the Industrial Science Foundation, John 
F. Lee, p145, Feb. 

Road Builders Back Engineers Resolution, Steff, 
p178, Feb. 

Salmon and A Savory, Marjorie Oden, p121, Jan. 
Sell Private Enterprise With Public Relations, Staff, 
p172, Sept. 

Simply Sweet Accord . . . , Staff, p70, July. 
Structural Engineers Discuss Ethics, Ralph Torger- 


son, p136, Feb. 


Atomic Energy 

Cutting the Cost of Nuclear Power Plants, Charles 
T. Chave, p92, Jan. 

Five Critical Factors of Nuclear Plant Design, Paul 
N. Garay, p114, Aug. 

Split Atom Show Fizzles, Staff, p148, June. 


C 


Civil Engineering 


Design of Two-Way Voided Lift Slabs, Jack 
Steketee, p125, Oct. 

Engineering for the Moon, Zusse Levinton, p86, 
Oct. 

A New Way to Pretension Prestressed Pavement, 
Dr. Lev Zetlin, p80, Feb. 

Sewage Treatment, Staff, p103, Sept. 

Underground Structures, Staff, p98, Dec. 


Codes & Standards 

ASCE Professional Practice Committee Offers Re- 
visions of Code of Ethics, Staff, p49, March. 
Comparison of Two Recent Conditions of Contract, | 
Melvin Nord, p62, May. 

Conditions of the Contract: Changes and Extras in 
the Work, Melvin Nord, p62, Aug. 

Conditions of the Contract: Insurance and Legal 
Responsibility, Melvin Nord, p75, July. 
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a complete line of 
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ENTRANCE 
FITTINGS 


for Conduit or Cable 


End leakage problems once and for all! 
O.Z.’s new wall and floor entrance fittings 
for installation in concrete provide a posi- 
tively watertight seal around conduit or 
cable at any pass-through point! Use them 
with threaded or unthreaded steel conduit, 
fibre or Transite® conduit, or exposed 
cables of varying number and sizes. Gland- 
type sealing assemblies, with pressure 
bushings, may be tightened at any time. 
Fittings accommodate conduit ranging 
from 3/,”.to 6”. Standard types, sizes avail- 
able from stock. Specials made to order. 


TYPE FSK 
TRY THIS 


Z Sssossx 
i 


Vssttea ie 











"D “al 


TYPE WSK [eben a 
WALL ENTRANCE | 7) For more information on fittings and 
7 fi other O.Z. products, call your local 


SEALING ays | 
® Registered trade-mark of Johns-Manville Corp. —T distributor, or write to the company. 
17 . 


Copyright 1960 O.Z. Electrical Manufacturing Co., Inc. 


a Ly + CAST IRON BOXES 
7 z + CABLE TERMINATORS 
PA + POWER CONNECTORS 
4. + SOLDERLESS CONNECTORS 
& ELECTRICAL MANUFACTURING CO.. INC. + GROUNDING DEVICES 
+ CONDUIT FITTINGS 


OQ 262 BOND STREET + BROOKLYN 17, N. Y. ‘au: 


CABLE FITTINGS 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 
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Contract Documents, George Poulsen, p104, Oct. 
Model Law Revision, W. M. Spann, p154, May. 
Use Performance Standards to Zone Industry, Mar- 
vin A. Salzenstein, pl104, Nov. 


Concrete Construction 
Admixtures . . . Fifth Ingredient For Concrete, 
Staff, p98, April. 

Can the Construction Contract Cover Detail En- 
gineering Costs?, Warner Howe, p86, July. 

Design of Two-Way Voided Lift Slabs, Jack 
Steketee, p125, Oct. 

New Way to Pretension Prestressed Pavement, Dr. 
Lev Zetlin, p80, Feb. 

Underground Structures, Staff, p98, Dec. 


Cover Personalities 


Cramer, John W., Nov. 
Duquette, Roland R., Aug. 
Duffill, Hugh P., Oct. 
Hazelet, Craig P., Dec. 
Koebig, Jr., Adolph H., Feb. 
Needles, Enoch R., Sept. 
Rocca, Roberto, April 
Samborn, Alfred H., July 
Smith, Hueston M., June 
Smith, Wilbur, March 
Tatlow III, Richard H., May 


E 
Economics 


Minimize Your Mistakes, Robert W. Richards, p130, 
Dec. 

Compare the Costs of Alternate Designs, Herbert 
F. Shatzman, p128, July. 

Consulting Engineer As a Purchasing Agent, The, 
George R. Morgan, p94, Aug. 

Cutting the Cost of Nuclear’ Power Plants, Charles 
T. Chave, p92, Jan. 

Economic Outlook for 1960, The, Jules Backman, 
p96, Jan. 

Engineering Costs in State Highway Departments, 
Staff, p88, March. 

Golden Decade, The, John F. Lee, p142, Nov. 

How to Control Costs in a CE Firm, Richard H. 
Tatlow III, p98, Sept. 

What of the Soaring Sixties?, Staff, p26, Nov. 
Education 

Employee Relations, Ralph Torgerson, p55, Jan. 
Fallacy of Engineering Science, The, John F. Lee, 
p181, May. 

Professional Wrestlers and Professional Engineers, 
John F. Lee, p129, Jan. 

Science, the Classics, and Survival, John F. Lee, 


p134, Aug. 


Electrical Engineering J 

Analyzing Phase Connections,'W. A. Tripp, p92, 
May. ] 

Chaos Above the Quiet Ceiling, The, C. J. Dano- 
witz and L. G. Parks, p98, Oct. 

Getting More Out of the Elementary Diagram, 
W. A. Tripp, p86, Feb. 

Materials Handling, Staff, p103, April. 

Standby Power and Emergency Lighting, Staff, 
p10l, June. 

When to Specify Electric Heating, Robert L. Whit- 
tlesey, p102, Feb. 


Employee Relations 

Minimize Your Mistakes, Robert W. Richards, p130, 
Dec. 

Coffee Break, Bonus, Or Both, Benjamin S. Persons, 
p122, Aug. 

How to Control Costs in a CE Firm, Richard H. 
Tatlow III, p98, Sept. 

Employee Relations, Ralph Torgerson, p55, Jan. 
Letter toa New Employee, Frank T. Drought, p133, 
Oct. 

Psychological Testing, Bennett Coulson, p105, 
March. 

Way to Make Them Talk, A, Eugene Raudsepp, 
pl21, Nov. 


Engineer-Client Relations 

Consultants Plan For Practice In the Common 
Market, The Economist Intelligence Unit Ltd., 
p136, April. 

Consulting Engineer As A Purchasing Agent, The, 
George R. Morgan, p94, Aug. 

Contract Documents, George Poulsen, p104, Oct. 
An Engineer Looks at the Railroads, Harry F. 
Brown, p109, Nov. 

Getting Together Means Business, The Economist 
Intelligence Unit Ltd., p136, June. 

How the United Nations Hires Consulting Engi- 
neers, Staff, p185, July. 

How to Control Costs in a CE Firm, Richard H. 
Tatlow III, p98, Sept. 

Liability of Third Persons: Contract Liability, 
Melvin Nord, p75, Dec. 

Private Plane Improves Client Service, Staff, p151, 
April. 

Free Engineering, Karl Guttman, p135, Dec. 
They Say It’s All Your Fault, C. S. Carstens, p98, 
June. 

The Three Facets of Free Engineering, J. Donald 
Kroeker, p100, May. 

When to Bring in the Contractor, Wayman C. Wing, 
p88, Nov. 

Why Let the Low Bidder Fix Your Fee?, Donald 
R. Goodkind, p115, Feb. 
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-and the rest is easy! 








Refer to any drawing in seconds 
with the Recorpak Film Reader 


SRECORDRK 


(Subsidiary of Eastman Kodak Company) 


originator of modern microfilming 
— now in its 33rd year 


IN CANADA contact Recordak of Canada Ltd., Toronto 


DECEMBER 1960 


RECORDAK Precision Microfilming more than meets 
DOD requirements of 120 lines per mm resolution 
at 30 to 1 reduction ratio! 


Your drawings, blueprints, and intermediates—nega- 
tives or positives—are reproduced as needle-sharp 
images with remarkably uniform backgrounds on low- 
cost 35mm film. Mounting these superb reproductions 
on aperture cards gives you a drawing file that’s as 
dependable as it is automated! 


Makes reference easier! Your microfilms when viewed 
in Recorpak Film Reader are sharp and clear from 
top to bottom, side to side. Even the smallest detail is 


easy to see! 


Makes ‘‘printmaking’’ easier! These superior micro- 
film pictures also assure sharp and clear enlargement 
prints. They can be made directly from aperture cards 
by low-cost photographic, xerographic, or electrostatic 
methods. Duplicate ‘‘microfilm’ cards for branches, 
vendors, government agencies can also be made for 
pennies apiece. 


Free booklet gives more details on REcCorRDAK Precision 
Microfilming System available through Recordak and 
its nation-wide dealer organization. 


eeeeeeeeee MAIL COUPON TODAY *+eeeeeeee08 
RECORDAK CORPORATION RR-12 
415 Madison Ave., New York 17, N.Y 
Gentlemen: Send free booklet describing new REcORDAK 
Engineering Drawing System. No obligation whatsoever. 


Name 





Company 





Position 





Address 





City Zone. State 
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Engineer-Government Relations 


Congressman Scherer Supports Highway Design 
by Consultants, Staff, p148, July. 

Dear Mr. Comptroller General . . . Cordially Yours, 
Ralph Westcott, Staff, p174, March. 

December Report of the Comptroller General, Staff, 
p26, March. 

Engineering Costs in State Highway Departments, 
Staff, p88, March. 

Engineers, the Law, and Interstate Commerce, 
Melvin Nord, p42, April. 

Guiding Our Government, Staff, p26, May. 

How We Can Resist When They Try to Push Pri- 
vate Practice Out, Mason G. Lockwood, p88, May. 
In New York State . . . Carroll Report Hits Con- 
sultants, Staff, p191, April. 

A Look at the Reports of the Automotive Safety 
Foundation, Staff, p127, Feb. 

Pennsylvania Investigates Comptroller General’s 
Report, Staff, p145, March. 

Private Enterprise at a Price, Staff, p22, June. 
Road Builders Back Engineers, Staff, p178, Feb. 
What Did Hoover Really Report?, Staff, p100, Aug. 
What the Bureau Is Doing Abroad, Ellis L. Arm- 
strong, p93, Oct. 

Ethics 

Engineering Ethics . . . The Search For A Single 
Code, Hunter Hughes, p112, July. 

The Ethics of Advertising, Staff, p18, Oct. 

A Professor Talks Back, Edward Harris, p181, Sept. 
Rationalizing Consultation By College Professors, 
John F. Lee, p159, April. 

Free Engineering, Karl Guttman, p135, Dec. 
Structural Engineers Discuss Ethics, Ralph Torger- 
son, p136, Feb. 

Unfair Competition From Your Alma Mater, Staff, 
p162, June. 


F 
Fees 
Can the Construction Contract Cover Detail Engi- 
neering Costs?, Warner Howe, p86, July. 
Engineering Costs in State Highway Departments, 
Staff, p88, March. 
A Professor Talks Back, Edward Harris, p181, Sept. 
Rationalizing Consultation By College Professors, 
John F. Lee, p159, April. 
Setting the Right Fee for the Small Job, J. L. 
Breese, p116, March. 
Unfair Competition From Your Alma Mater, Staff, 
p162, June. 
What Did Hoover Really Report?, Staff, p100, Aug. 
When to Bring In the Contractor, Wayman C. 
Wing, p88, Nov. 


Why Let the Low Bidder Fix Your Fee?, Donald 
R. Goodkind, p115, Feb. 


Foreign 

Consultants Plan For Practice In The Common 
Market, The Economist Intelligence Unit Ltd., 
p136, April. 

EUSEC Report Compares Engineers of 17 Nations, 
Staff, p158, Sept. 

Getting Together Means Business, The Economist 
Intelligence Unit Ltd., p136, June. 

Guatemala’s “Road to Riches,” Staff, p151, Sept. 
Italy's Highway to the Sun, Giorgio Pellegrini, 
p89, July. 

London’s Underground—The World’s First Sub- 
way, F. C. Livingstone, p124, Aug. 

More Motorways . . . But Who Designs Them?, 
The Economist Intelligence Unit Ltd., p98, Feb. 
On Foreign Assignments . . . TCI Leaves Equip- 
ment Behind, Staff, p96, April. 

FIDIC at Stockholm, Donald Quick, p124, July. 
Planning the Pan-Asian Highway, p128, Nov. 
Private Practice Down Under, John K. M. Pryke, 
pll0, Aug. 

Report from Denmark, G. Paul Sorber, p123, March. 
Salmon and A Savory, Marjorie Oden, p121, Jan. 
The Slow Death of a Free Profession, Denes Gel- 
lert, p116, Nov. 

Ten Projects Financed by the World Bank, Staff, 
p108, Feb. 

What the Bureau Is Doing Abroad, Ellis L. Arm- 
strong, p93, Oct. 


H 
Highways 
Congressman Scherer Supports Highway Design 
by Consultants, Staff, p148, July. 
Dear Mr. Comptroller General . . . Cordially Yours, 
Ralph Westcott, Staff, p174, March. 
December Report of the Comptroller General, Staff, 
p25, March. 
Engineering Costs in State Highway Departments, 
Staff, p88, March. 
Guatemala’s “Road to Riches,” Staff, p151, Sept. 
In New York State . . . Carroll Report Hits Con- 
sultants, Staff, p191, April. 
Italy's Highway to the Sun, Giorgio Pellegrini, p89, 
July. 
A Look at the Reports of the Automotive Safety 
Foundation, Staff, p127, Feb. 
More Motorways . . . But Who Designs Them?, 
The Economist Intelligence Unit Ltd., p89, Feb. 
Pennsylvania Investigates Comptroller General’s 
Report, Staff, p145, March. 
Planning the Pan-Asian Highway, p128, Nov. 
Road Builders Back Engineers, Staff, p178, Feb. 
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In closing months, 99 trucks ran night and day to reach a goal of 17 million miles over test loops 


Its the great two-year 
NATIONAL ROAD TEST! 


November 30th, test traffic ended in $27,000,000 
pavement test sponsored by the American 
Association of State Highway Officials (AASHO). 


More than 1,100,000 load applications and hun- 
dreds of millions of scientific readings were re- 
corded before the last truck rolled off the track at 
Ottawa, Illinois. The fleet of trucks included farm- 
size pickups to 54-ton semi-trailers. 

On the test loops, 836 separate sections repeated 
nearly 200 different pavement combinations to 
provide a wide range of measurements. 

Behind this pavement test are the most scien- 
tific methods ever used. Automatic electronic in- 
strumentation and recording equipment assure 
unbiased, reliable findings. 

Administered by the Highway Research Board 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 
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of the National Academy of Sciences— National 
Research Council, the National Road Test will 
answer the big questions in today’s highway con- 
struction. Engineers, officials and legislators will 
have invaluable help in designing pavements for 
the Interstate System—and all roads and streets. 


Scientific readings by the millions have been analyzed by 
AASHO computers. “Statistically unassailable” facts on 
modern pavement design will result. 
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What the Bureau Is Doing Abroad, Ellis L. Arm- Photodrawings Reduce Drafting Time, Daniel F. 

strong, p93, Oct. Schauss, p116, May. be 
: é Sunshine and Shadow and Building Design, Voor- 

History of Engineering hees Walker Smith Smith & Haines, p111, Oct. 

Agricola’s De Re Metallica, James Kip Finch, Tests For High Strength Bolts, M. Zar, p129, May. 

p126, June. 

The Architecture of Leone Batista Alberti, James Insurance 

Kip Finch, p112, Jan. Conditions of the Contract: Insurance and Legal 

The Croton Aqueduct, p94, Nov. Responsibility, Melvin Nord, p75, July. 

De Marchi to Digges . . . The Military-Civil Tran- Liability of Third Persons: Contract Liability, 

sition, James Kip Finch, p128, April. Melvin Nord, p75, Dec. 

Dinosaur Tracks in the Garden, Staff, p24, April. They Say It’s Your Fault, C. S. Carstens, p98, June. 

Early American Tunnels, R. S. Allen, p110, March. 

Engineering Ethics, Hunter Hughes, p112, July. F 

Hubert Gautier’s Roads and Bridges, James Kip 

Finch, p118, Oct. Legal Matters 

London’s Underground. — The World’s First Sub- Committee on Engineering Laws, Marjorie Oden, 

way, F. C. Livingstone, p124, Aug. p155, Dec. 

Playne Table & Chayne . . . The Early Land Sur- A Comparison of Two Recent Conditions of Con- 

veyors, James Kip Finch, p142, Sept. tract, Melvin Nord, p62, May. 

Ramelli’s Diverse and Artificial Machines, James Conditions of the Contract: Assignment and Sub- 

Kip Finch, p106, July. contracting, Melvin Nord, p55, June. 

Conditions of the Contract: Changes and Extras 

in the Work, Melvin Nord, p62, Aug. 

Conditions of the Contract: Insurance and Legal 

Responsibility, Melvin Nord, p75, July. 

The Consultant and the Computer, William T. Gay, The Conflicts of Corporate Practice, Melvin Nord, 

pil2, Feb. pol, Oct. 


Instruments & Controls 





© 1960 Altec Lansing Corporation 


Located across from the main gate to Disneyland in 
Anaheim, California—the renowned Charter House 
Hotel extends ultra-modern accommodations to its world- 
traveled guests and visiting dignitaries — including a com- 
plete music and paging system by ALTEC. In the huge 
recreation center of Disneyland, too, you'll find reliable 
ALTEC quality sound systems serving countless numbers 
of visitors. Just as, throughout the world, in convention 
halls, stadiums, auditoriums, hospitais, schools, 
churches, shopping centers, in government, commercial 
and industrial buildings—engineers, architects and con- 
tractors count on the sound leadership of ALTEC 
engineered sound products. 


Specifying ALTEC quality serves, through the years, to 
strengthen your reputation, because ALTEC sound sys- 
tems are designed for unfailing reliability under all condi- 
tions—for longer life, ease of installation and service. 
There are more than 100 different ALTEC commercial 
sound components and/or systems available for designs 
to meet your specifications. Before you specify commer- 
cial sound equipment, talk to your nearest ALTEC repre- 
sentative. He’s listed in the yellow pages. Or write to 
ALTEC at the address below. See our catalog in Sweet's 
Architectural File 34/AL; Industrial Construction File 
17e/AL, 1960 Edition. 





*Orange County Music Company, Santa Ana, California 


ALTEC LANSING CORPORATION 

N DEPT. CE-120 
A subsidiary of Ling-Temco Electronics, Inc 
1515 S. Manchester Ave., Anaheim, California 


161 Sixth Avenue, New York 13, New York 
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WAGNER’ MOTORS HELP MARLEY TOWER 


PRODUCE MORE POWER FOR BURBANK 


This is the new Marley Class 600 Double-Flow 5-cell cooling 
tower at the power station of the City of Burbank, California 
... the newest thing in cooling tower design. Its job: to cool 
water to get more kilowatts from steam. 


Wherever water cooling is vital to plant capacity, product 
quality or customer comfort, chances are you'll find a Marley 
Cooling Tower. You'll probably find Wagner® Motors there, 
too. They’re on this tower in Burbank, driving the huge fans 
used in the tower’s cells. 


The job is a rugged one. It calls for motors that can operate 
without attention month after month... motors that can stand 
constant exposure to all kinds of weather and to high humid- 
ity, the number one cause of motor failure in cooling tower 
applications. 


Wagner Type EP Motors meet these requirements. All vital 
parts of these workhorse motors are totally enclosed, and are 
sealed against moisture by a series of grease retaining grooves 
between shaft and housing. Running shaft seals, at both ends 
of the frame, prevent the entrance of water into the bearing 
housings. The frames, endplates and conduit box are made of 
heavy cast iron for extra protection against high humidity 
and corrosion. 


What about your requirements for motor drives that must 
operate under adverse conditions? Versatile Wagner Totally- 
Enclosed Motors can meet them, whatever the application. 
They are available in standard ratings through 500 hp. Call 
your nearby Wagner Sales Engineer for full details, or write 
At work on the fan deck: for Bulletins MU-224 and MU-230. 
Five Wagner Type EP, 


75 hp, 480 volts, 1750 


RPM Motors. Wasner Electric Corporation 


6431 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Consulting Engineers Fight Secondary Boycotts, 
Ralph Torgerson, p74, Oct. 

Engineers, the Law, and Interstate Commerce, 
Melvin Nord, p42, April. 

The Law of Real Property: Tax Liens, Melvin 
Nord, p68, March. 

The Law of Real Property: Zoning Ordinances, 
Melvin Nord, p77, Jan. 

The Law of Real Property: Zoning Ordinances 
Cases, Melvin Nord, p69, Feb. 

Liability of Third Persons: Contract Liability, 
Melvin Nord, p75, Dec. 

The Limited Partnership, Melvin Nord, p48, Nov. 
Recent Federal Cases On Air and Water Pollu- 
tion, Melvin Nord, p94, Sept. 

They Say Its’ Your Fault, C. S. Carstens, p98, June. 


M 


Materials Handling 

Materials Handling, Staff, p103, April. 

Mechanical Engineering 

Air Conditioning the Colleges, Morris V. Gelders 
and Louis S. Booth, p96, July. 

Underground Structures, Staff, p98, Dec. 


The Chaos Above the Quiet Ceiling, C. J. Dano- 
witz and L. G. Parks, p98, Oct. 


Designing HTHW Heating For Shopping Centers, 
Anton Krapek, p126, March. 

Get Maximum Heating Coil Performance, Donald 
E. McLeod, p100, Nov. 

Sunshine and Shadow and Building Design, Voor- 
hees Walker Smith Smith & Haines, p111, Oct. 


O 
Office Operation 
Minimize Your Mistakes, R. W. Richards, p130, 
Dec. 
Coffee Break, Bonus, Or Both, Benjamin S. Per- 
sons, p122, Aug. 
Committee Chairmen Have Their Problems, Her- 
bert S. Kindler, p124, May. 
The Consultant and the Computer, William T. 
Gay, Jr., p112, Feb. 
Engineers, the Law, and Interstate Commerce, 
Melvin Nord, p42, April. 
How to Control Costs in a CE Firm, Richard H. 
Tatlow III, p98, Sept. 
Letter to a New Employee, F. T. Drought, p133, 
Oct. 
On Foreign Assignments . . . TCI Leaves Equip- 
ment Behind, Staff, p96, April. 
Photodrawings Reduce Drafting Time, Daniel F. 
Schauss, p116, May. 
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SAFE:GAALO EXPANDED METAL 


QUIK- ERECT patented fittings 


Here is the new, easier, simpler method of guarding 
conveyors and machines and for all in-plant partition- 
ing. Shipped READY for erection, no cutting, drilling 
or welding required . . . these interchangeable ex- 
panded metal panels provide greater safety, cut over- 
all costs, cover a wider range of use and require 85% 
less storage space. 


EXCLUSIVE QUIK-ERECT SECTION CL/PS 
save much of the erection time formerly required. 
Proven successful in hundreds of installations, these 
Safe*Gard panels are of welded construction, give 
longer life, are more rigid and stronger than wire, 
will not ravel or fray. 


Note enlarged detail 
showing SAFE*GARD 
Quik-Erect Clips securely 
joining the interchange- 
able panels. 


Write today for more details or call your Globe (Grip-Strut) Distributor. 
Distributors in all principal cities, listed under “Grating” in your phone book. 


| THE GLOBE COMPANY “E===e 
PRODUCTS DIVISION | 4026, SOUTH PRINCETON, CHICAGO 9Q, ILLINOIS 


CONSULTING ENGINEER 





A Single Source Convenience that 
Consulting Engineers Appreciate . . . 
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FIRE ALARM SYSTEMS—The ultimate in reliability. Immediate and automatic 
detection and warning; double electrical supervision. Catalog No. 246. 
EMERGENCY LIGHTING—Instantaneous and automatic operation. Constant and 
complete electrical supervision. Automatic recovery. Catalog No. 243B. 

CLOCK AND PROGRAM SYSTEMS—Famous Flexchron® system featuring 
synchronous motor driven, self-synchronizing secondary clocks, simple-to-set-up 
‘‘Memory Tape”’ that controls program signals. Practi-Call®, 

the economical, completely practical, all-purpose communication 

system. Catalog No. 245 and Bulletin No. 248. 

EXPERIMENTAL VOLTAGE DISTRIBUTION EQUIPMENT—Famous Flexlab® 
equipment for supply and distribution of experimental power for laboratory use. 
Power-Flex® control centers and auxiliary equipment. Catalog No. 249. 


All systems listed by Underwriters’ Laboratories, Inc. 


THE STANDARD ELECTRIC TIME COMPANY 


89 LOGAN STREET +- SPRINGFIELD, MASSACHUSETTS 
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Private Plane Improves Client Service, Staff, p151, 
April. 

San Diego’s Newest Engineering Building, Staff, 
p139, May. 

A Way to Make Them Talk, Eugene Raudsepp, 
pl21, Nov. 

Mapping the Moon, Donald R. Lueder, p120, June. 


P 


Power Plants 


Cutting the Cost of Nuclear Power Plants, Charles 
T. Chave, p92, Jan. 

Five Critical Factors of Nuclear Plant Design, 
Paul N. Garay, p114, Aug. 

Underground Structures, Staff, p110, Dec. 


Professional Development 

The Conflicts of Corporate Practice, Melvin Nord, 
pol, Oct. 

Practice In The Common Market, The Economist 
Intelligence Unit Ltd., p136, April. 

EUSEC Report Compares Engineers of 17 Na- 
tions, Staff, p158, Sept. 

The Ethics of Advertising, Staff, p18, Oct. 

Florida Survevs Its Engineers and Scientists, Staff, 
pl59, Aug. 

How We Can Resist When They Try to Push 


Private Practice Out, M. G. Lockwood, p88, May. 
A Portrait of The Man at the Top, Staff, p88, Jan. 
Processional Wrestlers and Professional Engineers, 
John F. Lee, p12d, Jan. 

Public Relations, Richard B. Espey, p91, Nov. 
This is a Consulting Engineer?, Staff, p30, Feb. 
The Three Facets of Free Engineering, J. Donald 
Kroeker, p100, May. 

What is a Consulting Engineer?, Staff, p26, Jan. 
Wisconsin’s Institute for Consultants to Become 
Annual Event, Staff, p80, July. 


R 
Registration 
EUSEC Report Compares Engineers of 17 Na- 
tions, Staff, p158, Sept. 
Reciprocal Registration, R. Torgerson, p73, April. 
Restrictive Registration is Wrong, Staff, p32, Aug. 
We Give You the Small Hello, Staff, p133, May. 
Your National Certificate — What’s It Worth?, 
Staff, p173, June. 


Sanitary Engineering 


Engineering Ocean Outfalls, R. R. Alvy, p96, March. 
Sewage Treatment, Staff, p103, Sept. 
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CENSUS-PROVEN OUTSTANDING 
NEW INDUSTRIAL MARKET 


Census-proven one of the fastest 
growing states in the nation... . 
survey-proven one of the out- 
standing new _ industrial markets 
... Colorado offers new industry 
Profits with Pleasant Living. 

Discover the new markets and op- 
portunities awaiting your company 
in Colorado. “Site-See” Industrial 
Colorado now, right at your desk. 


Send for Free Executive Portfolio “Industrial Colorado” 


Newly revised 9-booklet portfolio with up-to-the-minute data 
on Colorado’s industrial sites, assets, opportunities and week- 
end vacation wonderlands. All inquiries held confidential. 


COLORADO DEPT. OF DEVELOPMENT 


19 STATE CAPITOL + DENVER 2, COLORADO 
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We are looking forward 
to seeing you 
at the 
1960 INDUSTRIAL BuILDING ExPosITION 
AND CONGRESS 
December 12-15 


New York Coliseum 


Our booth is Number 829 


Consulting Engineer 
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New Pennsylvania institution depends 
on WEINMAN PUMPS for 
efficient hot water distribution 





Three Weinman 
multi-stage 
pumps in 

central heating 
plant deliver 
trouble-free 
‘round-the-clock 
service 


This battery of Weinman Type 
JC Multi-Stage, Split Case oe 
Pumps move hot water in. 
volume quickly and effi- 
ciently from the central heat- 
ing plant to the other build- 
ings. The three pumps shown 
handle a total of 198 gallons 
every minute. The split casing 
makes inspection and routine 
maintenance fast and easy. 


Pennsylvania’s new institution is the only correctional school 
in the United States devoted exclusively to the rehabilitation 
and training of defective delinquents. Its unique concept re- 
quired careful design and planning; the result: a 30 building 
complex of 7 guard towers, 10 cell blocks and 20 other types 
of buildings, including a complete sewage disposal plant, 

spread over an area of 1250 acres. 
This planned building dispersal required a centrally lo- 
cated plant to house efficient heating, power, sanitation and 
Artist's conception of Pennsylvania Institution water distribution systems to reach all the buildings. To in- 
for Defective Délinquents complex of buildings, sure dependable; constant distribution of water for fire pro- 
ce aiaeten oes Ge, ieee meee "oa: tection and domestic use, architects called on Weinman cen- 
associates: Alfred Hopkins and Associates; Gen- trifugal specialists to recommend pumps to meet their specific 
eral Contractor: John McShain, Inc.; Mechanical requirements. After carefully considering the institutions 
Contractor: Daniel Keating Company, Philadel- present and future pumping needs, Weinman Type JC Multi- 
phia, Pa. Stage, Split Case Pumps were specified. Three pumps, each 
with total dynamic head of 416 feet, handle a combined total 
.If you have a special pumping problem, it of 198 gallons per minute on a 24-hour schedule, and officials 
will pay you to consult Weinman specialists, too. of the Institution say that the Weinman pumps have been 


Weinman’s experience, plus a complete pump giving completely satisfactory service. 
line, assures you of the right type, size and ca- 


pacity pump to meet your precise requirements. 
Call your Weinman representative today; he’s in 
the Yellow Pages. Or, for complete information, 


write direct. 
WEINMAN PUMP iui. co. 


COLUMBUS 15, OHIO 
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Special Staff Reports 

Materials Handling, Staff, p103, April. 

Sewage Treatment, Staff, p103, Sept. 

Standby Power and Emergency Lighting, Staff, 
p10l, June. 

Underground Structures, Staff, p98, Dec. 


Specifications 
Admixtures 
Staff, p98, April. 
The Consulting Engineer As A Purchasing Agent, 
George R. Morgan, p94, Aug. 

When to Specify Electric Heating, Robert L. Whit- 
tlesey, p102, Feb. 


Fifth Ingredient for Concrete, 


Structural Engineering 

Design of Two-Way Voided Lift Slabs, Jack Steke- 
tee, p125, Oct. 

Dynamic Analysis Avoids Vibration, Dimitri A. 
Nesterenko & Richard E. Witter, p96, Aug. 
Engineering for the Moon, Z. Levinton, p86, Oct. 


A New Way to Pretension Prestressed Pavement, 
Dr. Lev Zetlin, p80, Feb. 

Plant Sites in the Sea, R. E. Hollick, p106, May. 
Underground Structures, Staff, p98, Dec. 


T 
Transportation 
An Engineer Looks at the Railroads, Harry F. 
Brown, pl09, Nov. 


Private Plane Improves Client Service, Staff, 151, 
April. 


Ww 


Water Supply & Waste Disposal 

Automatic Backwash, K. W. Malach, p102, Jan. 
The Croton Aqueduct, p94, Nov. 

Feather River Plan, Staff, p147, Aug. 

Engineering Ocean Outfalls, R. R. Alvy, p96, March. 
A Hot Stream Hassle, Marjorie Oden, p159, Oct. 
Nation’s Water System, Staff, p154, July. == 





STEVENS 


TOTAL FLOW METER 
kere t-) mmol @}\y| 


Low-cost meter provides essential 


flow data for operation of 








sewage treatment plants 


INDICATES FLOW — Rate of flow and head are indicated by 
pointer and scale. 


INDICATES PEAK FLOW— ‘Sliding red index on scale indi- 
cates peak flow. 


TOTALIZES VOLUME — Counter totalizer registers total flow. 


Mechanically operated meter provides essential data in measurement of sewage, 
industrial wastes, irrigation water or other liquids flowing in open channels. 
Standard meter gives direct flow reading in cu. ft./sec. and totalizes volume in 
cu. ft. Readings are easily converted to other units of measurement. 

The instrument is designed for use with Parshall flumes and various weirs. 


It is entirely mechanically operated, will function without attention for eight-day 
intervals, and is easy to install on table, shelf or wall. If a graphic record is 
desired, the meter can be used with a Stevens Type F Recorder. Write for 
Stevens Hydrologic Instrument Short Form Catalog No. 23, and for Bulletin 28 
which describes the Model 60M meter in detail. ’ 
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M. W. KELLOGG 


Piping System Flexibility Analyses 
SEND FOR BOOKLET 


DESCRIBING THIS SERVICE 


THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y. 














AMERICAN AIR SURVEYS, INC. 


Aerial Topo Maps 
Aerial Photos & Mosaics 
Plan & Profile 
Tax Maps 


907 PENN AVE., PITTSBURGH 22, PENNA. 
BRANCHES: MANHASSET, N.Y. * ATLANTA, GA. 
A Nationwide Service 





INVENTION DEVELOPMENT 
EXPERIMENTAL EQUIPMENT 
Details on Request 
Todd Consulting Engineers 
424 West 119th St., New York 27 
UNiversity 5-3435 
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ONLY MATHEWS HAS ALL 
THE DESIRABLE FEATURES 


What do you look for in a hydrant? Depend- 
ability... replaceable barrel?.. . conventional 
packing?...“O” ring seal?...stop nut to pre- 
vent stem from buckling? We could double 
this list and still not cover all the features 
we build into Mathews Hydrants by design. 
Mathews has them all. 


ee 


| 
DEPENDABILITY 
Mathews Hydrants are always ready for service, because their de- 
sign is fundamentally sound and simple. In 90 years we have never 


changed the basic design—only refined it, by detail. 
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AND ALL THESE OTHER FEATURES, TOO: All working 
parts contained in replaceable barrel * Head can be faced in 
any direction * Replaceable head * Any nozzles you specify °* 
Nozzle levels raised or lowered without excavating * Leak- 
proof because stuffing box is cast integral with nozzle section * 
Operating thread only part requiring lubrication * Protection 
case of “Sand-Spun” cast iron for strength, toughness, elastic- 
ity * With bell, mechanical joint or flange pipe connections 


Conform to latest AWWA specifications 


R.D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers also of Mathews Flange Barrel Hydrants, R. D. Wood Hydrants, R. D. Wood Gate Valves, and “‘Sand-Spun”’ Pipe (centrifugally cast in sand molds) 
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Meet an expert in strong, light construction Grass, fibers, weed stalks 
and horsehair don’t sound much like building materials, but an oriole can do wonders with 
them. She weaves them into a sac-shaped nest that’s light enough to suspend from thin twigs. 
Yet the nest is so strong that hurricane winds can’t tear it from the branches. LJ For exceptional 
strength and lightness in a man-made structure, we suggest USS AmBridge Steel Joists, both 
standard and long-span. They provide strong, lightweight and economical construction suitable 
for most any type of roof, ceiling or floor. AmBridge Joists have an underslung, open-web de- 
sign for maximum headroom, and to accommodate pipe, ducts and conduit in all directions. 
AmBridge Steel Joists are easy to install. And once in place, they make a safe working platform. 
Want more information? Write to our Pittsburgh Office for your free copy of a 40-page catalog. 


USS and AmBridge are registered trademarks 


This mark tells you a product is General Offices: 525 William Penn Place, Pittsburgh, Pa. 

made of modern, dependable Steel. Contracting Offices in: Ambridge + Atianta » Baltimore » Birmingham + Bosion 7 American Bridge 
Chicago + Cincinnati « Cleveland + Dallas + Denver + Detroit + Elmira + Gary 

r Harrisburg, Pa. * Houston + Los Angeles > Memphis * Minneapolis » New York Division of 


yy) Orange, Texas + Philadelphia Pittsburgh + Portland, Ore. « Roanoke « St. Louis United States Steel 


San Francisco + Trenton + United States SteefExport Company, New York 





Five-foot circular diffusers of Pitexicias at First National Bank of Marlin, Texas. 


Plexiglas... for lighting that stands out and stands up 


Proper lighting is more than high footcandles and 


low brightness ratios. It conveys a quality feeling 
in keeping with the design of a handsome building. 
This is why so many of today’s best buildings have 
lighting equipment that includes diffusers or lenses 
made of PLEXIGLAS™ acrylic plastic. In addition 
to providing highest efficiency in transmission 
and diffusion, PLEXIGLAS is a rigid, smooth, dur- 
able material—highly resistant to breakage and 
free from discoloration in long term service. 
PLEXIGLAS is the word for quality lighting. 


We will be pleased to send you the names of manu- 
facturers whose lighting equipment is based on 
the use of PLEXIGLAS. 


Chemicals for Industry 


T&T ROHM © HAAS 


COM PANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


In Canada: Rohm & Haas Co. of Canada, Ltd., West Hill, Ontario 


PLE XIGLAS 











CENTRIFUGAL 
COMPRESSOR 


TAIL GAS WAGS PROCESS. 


In less serious moments we call it “tail- 
wagging. Actually, it’s the art of taking 
substantial amounts of power from process 
exhaust or “tail” gases. By making the 
tail wag the dog. . . putting this power 
back into the process . . . major increases 
in efficiency can be obtained. 

The key machine is the turbine gas ex- 
pander that returns power to the process 
by serving as a prime mover. In one 
process, for example, a centrifugal com- 
pressor delivers air to the process. After 
reaction, in which the oxygen is removed, 
the residue or “tail” gas leaves the process 
at extremely high temperatures and under 


pressure. Passed through a turbine ex- 
pander, this gas does useful work. 

This work can be applied to driving 
generators, blowers or geared to recipro- 
cating equipment. If used driving a cen- 
trifugal compressor, it can supply as high 
as 85°, of the driving power. An auxiliary 
motor or steam turbine can provide the 
make-up and start-up power. 

Recent developments in design, mate- 
rials and manufacture have now made 
“tail-wagging” with high horsepower, high 
temperature turbine gas expanders possible 
for a variety of processes. At Worthington 
we have answers you need to make a com- 


_ SAVES %'s POWER COSTS 


plete study of this N Opportunity for 
process plant economy. For inforntation 
about “tail-wagging” (turbine gas ex- 
panders and their application) please write 
Worthington Corporation, Expander Sec- 
tion (48-10), Wellsville, New York. * 


WORTHINGTON 











